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PREFACE. 

^— 

This Monograph has been prepared in accordance with the orders of 
Government, contained in Miscellaneous Circular No. 5 of tho Iteveuue, 
Political and Appointment Department, dated Calcutta, 9th March 1907. 

These orders directed that the Monograph should be confined to 
indigenous manufactures. It is easy to show that the art of working in 
iron and steel in Bengal has from very remote times been indebted to 
the outside world for assistance, not only by ideas but by actual supervision 
and control of tho workers by foreign exports, so that it becomes almost 
a question whether any part of the industry can bo called indigenous. I 
have, however, taken the orders to moan that tho work of large engineer¬ 
ing firms, conducted under European supervision, should bo excluded from 
the Monograph; and in consequence I have given only such a brief 
account df such firms as is absolutely essential for a properly proportioned 
sketch of the whole industry and for a discussion of its future prospects. 




A MONOGRAPH ON IRON AND STEEL WORK 

IN THE PROVINCE OF BENGAL. 

- «- 


CHAPTER I. 


B.C. 1400 to B.C. 150. 


HISTORY OP THE SUBJECT. 

As is well known, the general history of India before the Christian 

era, or indeed before the Muhammadan conquest 
of this country, is practically unrecorded, and we 
are almost entirely dependent for any knowledge of these earlier periods 
on the VedaSf on Manuka Code^ and later on the Puranaa. Archseological 

investigations have also been of some use in supplementing the knowledge 

gained from these books. 

The Vedaa are undoubtedly the first records available. Whilst the 
date or dates of their production is to some extent uncertain, we may for 
our purposes assume tliat they were written about the 14th century B.C. 
These books contain several interesting references to iron and steel and 
to weapons. The Vedaa must of course be taken to refer to the whole 

of the country of the Hindus, and the present Province of Bengal will 

bo included. The chief weapons referred to are the bow and arrow 
(Wilson’s Rig Veda IV, 2(5), swords {loo cit. II, 156), spears {he cit. IV, 
25), javelins {loc cii. II, 292), lances {loe cit. I, 174), hatchets {he cit. I, 
120) and the discus {loc cit. HI, 35); and the references to the protective 
coat-of-mail arc very numerous {loc cit. II, 66 ; II, 310; IV, 23; IV, 27; 
IV, 80). That the weajwns above enumerated were made of iron is also 
stated {loc cit. I, 226, and IV, 27—the latter reference being to the arrow 
in particular and the former to weapons in general). They are further 
mentioned as being whetted on a grindstone {loe cii. II, 33 and II, 310), 
and polished to enhance their brightness {loc cit. II, 326). According to 
Babu Rujondralal Mitra (Antiquities of Orissa), there is also a reference in 
the Rig Veda to the use of razors, which would be absolutely useless unless 
made of steel. There is a reference in the Saiarudrga hymn of the 
Vajaaaneyi Sanhita of the Vajur Veda which shows that coat-of-raail was 
made of iron (Muir’s Sanskrit Texts IV, p. 270). In the Dhanurveda^ 
which is a subsidiary Veda, containing only the rules regarding archery, 
thoi*e is refereiic(; to a special aiTow, tonned the Ndrdcha, of which the 
peculiarity was its construction entirely of iron, whilst of the ordinary 
arrow only the head or blade was of this metal. In the Brhai Sanhitd of 
Vardha Mihria (Chap. IV, which will bo found translated by Kcm in the 
Journal K*. As. Soc. N. S. VI, pp. 81 ct. aeq.) there is given a most detailed 
and interesting account of the tempering of swords, which shows that oven 
at this period steel was distinguished from iron, and the nicety of this process 
of tempering was appreciated, as it was known that very small alterations 
in the details of the process would materially affect the result. The 
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various recipes given are recommended by statemenia as to the capabilities 
of blades which havo been subjected to the described treatments. Thus it is 
described how to temper a blade so that it will cut o£E an elephant’s 
trunk, or so that it will bo fit for piercing stones, or so that it cannot bo 
whetted on a stone or blunted by other iron instruments. The chief 
variations in the tempering process seem to havo been effected by using a 
variety of liquids for the quenching—a means which is employed at the 
present time. There are mentioned as imbruing materials blood, ghee, 
water, milk from a mare, a camel, an elephant, a mixture of fish-bile, deer- 
milk, horse-milk and goat-milk blended with toddy, an unguent compounded 
of the milky juice of the calotropis (the use of this to be preceded by 
rubbing the blade with oil), goat’s horn ink, dung from doves and mice, 
and finally a stale mixture of potash of plantoins with buttermilk. From 
the same aomco wo may infer that the workmen of this period were able 
to impart a really higlt finish to the wea])ons they manufactured, for we 
find that a king was enjoined not to look at liis own face in lus sword— 
an act ho would scarcely have attempted in any but a very highly polished 
blade. 


From 3£amCs Code, which is supposed to havo been written ahout 900 
B.C., wo learn the manner in which the people were divided into castes 
at this early period. Wc find that the present division was not then in 
force, but that there were four chief castes aiid minor mixed classes resulting 
from the inter-marriage of memlters of the four oi’iginal castes. Many 
artisan trades were specially assigiujd to those minor mixed classes, but there 
is no definite merd.ion of the blacksmith’s trade bting assigned to any parti¬ 
cular class. At the sanu} time tliero are various patisages in the l.)t)ok which 
show clearly that the use of iron was very common, not only for the 
manufact\ir(^ of weapons, l)ut for other parpo.ses such ns for tipping the 
share of the plough, tor bedsteads, and for personal ornaments. 


From B.f-I. loO onwards we arc able to soparato to some extent the 

■or, irA * A-r. Ann Ixistory of Bengal from that of the rest of India— 

B.C. 150 to A.D. 400. o 

at least so far as our subject is concerned. We 
are able to get verA'’ valuable information for the period B.d. ir>0 to A.l). 
400 from a study of txiuiples built in Bengal during this ]>eriod and which 
still remain in good preservation, ddie most important of these are the 
rock-cut temples of Udayagiri Mill, Orissa (circa B.O. loO), Buddha Oaya 
^B.C. 100-100 A.D.) and the Amravati tope in Orissa (A.D. 300-400). 

On and about these temples arxj ma.ny well jxreserved sculptures of warriors 
wielding swords, daggers, sjxaxrs, boAvs and arrows, battle-axes, shields, etc., 

and from these we ai’e able to get vei'y A^alualde infonuation as to the 

shape and design of tliese Aveapons. d’hat the weapons depicted are those 
whicli wore used in Bengal at tliis period we may safely conx;lude from 
the fact that the temples are bxiilt in Bengal, and that the weapons were 
chiefly if not entirely made of iron or steel, and thus of direct interest 
to us, we may conclude from the frequent mention of iron and steel 
weapons in the Vedas {vide supra) at a much earlier period. 


In Plato I are a number of draAvings of weapons taken from the 
hands of warriors in the sculptures at Udayagiri, Barhut, Buddha Gaya and 
Amravati. The drawings are all made to a uniform scale of one inch to 
one foot (on the assumption that the length of a man’s forearm is 18 
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inches). Almost all the sculptures which are of interest to us have been very 
carefully photographed or lithographed to illustrate Fcrgusson and Burgess, 
“ Cave Temples of India,” Fergtisson’s “ Tree and Serpent worship,” 
Cunningham’s “Stupa of Barhut,” and Rajendralal Mitm’s “Antiquities of 
Orissa” and “Buddha Caya”; also there are casts of some of the more 
important in the Archaeological Gallery of the Indian Museum in Calcutta. 


We may note the two widely different fypes of shield depicted at 
Udayagiri and at Amravati respectively [Plato I, Figs. 11 and 9 —the 

one exceedingly massive and apparently circiJar, the other very long and 
narrow and of slight construction. The swords are of many shapes and 
sizes. That dej)icted in Fig. 3 is a barbarous looking weapon, and reminds 
one somewhat of the sacrificial knives at present used in Bengal for cutting 
off the heads of goats. Figs. 1, 2, 3 and 4 are all characteilsed l)y their 
massiveness. Figs. 1 and 4 recall sonunvhat the shape of the short Roman 
sword, but they are veiy much longer than the Itoman weapon. A sword 
somewhat similar to Fig. 1 was used by the ABs;)Tians, and the Greeks 
of the historic age used a sword somewhat sitnilar to that depicted in 
Fig. 2 {a). Spoai-s do n<)t occur at Udayagiri or Buddha Gaya. Fig. 1 (a) 
is similar to an AssA^rian spear. A careful <;omparison of tlieso weapons 
with those used by other nations at or before tlxis period would no doubt 
be a very interesting historical sl,udy. 

The weapons are certainly the most interesting objects portrayed at 
Udayagiri, Buddha Gaya and Amravati so far as we are <;onceriied, as 
they were almost certainly all juade of iron or steel. There are, however, 
<jther olqects wliic^h were j>rc)bably in part made of iron, e.g., the imple¬ 
ment used b}’- the mahout in prodding his elephant [Fig. 5 («) which is 
of almost identical jjattern with the implements at present used for this 
purpose. The wlieels of chariots were probably bound with an iron tyre. 
On one of the friezes at Ami'avaii [.srj? Pluto xcviii, “ Tree and Seipent 
Worship” by J. FergussoaJ agriculturalists are depicted at work using 
kodalis very similar to those now employed. 

We are almost (uitirely dependent for our knowledge of this period 
B.O. IbO to A.l>. 400 on fhe tenqiles already mentioned. I have, however, 
found one weapon in aetuai existence wliicli is sujjposed to have been made 
before the Christian era. This is a spear or lance known as Peshro lullum^ 
which belongs to the Nuw'ab of Mursliidabad and is alwa 3 ’"B carried at the 
head of processions as a tiopliy. It is said to have originally belonged 
to Vikrama<lit 3 ’'a. and to liaA'c been taken by the Muhammadans from the 
Hindus. It is made of beaulifidly tempered steel inlaid with gold, and 
bears on the blade the imngo of Vishnu on tho one side and of Goroor 
on the other. The charact('ir of the oi namontation on the blade bears very 
marked rt?semblaiif;o to mueli of the carving and ornamental work on the 
Orissan temples, and it !q>pcars probable to me that tliis spear was made 
in Bengal. If so, it is at tho same time the oldest and tho finest piece 
of work in steel which Bengal can boast. Tin's spear is depicted in 
Plate III, Fig. 2 {a). 


Tho Orissan tenjib'S of 

0237 

A.D. 400 to A.D. 1409 , , 


Bhuvanesvar (650 A.D.) and Kunarak 

A.D.) are very rich in well preserved and 
detailed carvings, and from these w^c can 


continue our study cr woquns of Bengal. Plate II and Plato III, 


li 
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Fig. 1, are taken from Rajendralal Mitra’s “Antiquities of Orissa^’ in which 
the Oriasan temples of this period are described in detail. Again, the 
careful comparison of these weapons with those of other nations would 
form a very interesting study. There is depicted here a short broad sword 
or dagger [Plate II, Fig. Ij which is exceedingly Hke the Roman sword, 
even to the severely rectilinear outline of the guard. There is another 
weapon which has been frequently described [Plate II, Fig. 22]. It is in 
the hand of a kneeling figure, armed also with a very small circular shield 
and preparing to receive a blow from his antagonist, who is mounted on 
an elephant. This weapon has been described as like a kukri, and it has 
been suggested that this figure represents one of the aboriginal inhabitants 
of Orissa. It appears to mo, however, that tliis weapon is quite unlike 
the Sikkim or Nepalese kukri, but is similar to a kind of dagger which is 
said to come from Bhutan. A shield [Plate III, Fig. from the temple 
at Kanarak is specially worthy of note for the elaborate ornamentation it 
carries. “It is nearly 2J feet in diameter, bound round the edge with 
a metal rim and decorated with an outer band formed of circular plates 
of metal bearing impressions in relief of men, horses, elephants, deer, fishes, 
birds, tortoises, lizards and floral scrolls, and having a scolloped inner edge. 
A medallion of a chaste design covers the centre and to it is attached a 
thick bushy yak tail ekauri; a second chauri of the same kind but with a 
differently formed handle hangs from the top For distinctive badges it 
has two well-formed lizards.” 

But Kanarak yields us also something more valuable than sculptures. 
Here large beams of iron have been used in the building of the Black 
Pagoda and still remain. The date of this building is fixed by Fergusson 
in the latter half of the 9th century, but Stirling gives it a later date, 
viz., 1241. In front of the entrance to the temple, which is on the east 
side, amongst the stones, lies a bar of iron 23 feet long and 11^ inches 
tluck and broad. Iron beams are also employed to support the roof in 
the Jagamohan or porch, now tlie only part of the temple standing. 
Mr. Fergusson describes the interior of this building (History of 
Architecture, page 428), as follows:—“Internally the cliamber is singularly 
plain, but presents some constructive peculiarities worthy of attention. 
On the floor it is about 40 feet square and the walls rise plain to about 
the same height. Here it begins to bracket inwards, till it contracts to 
about 20 feet, where it was ceiled with a flat stone roof, supported by 
wrought iron beams .... showing a knowledge of the properties 
and strength of the material that is remarkable in a people who are now 
so utterly incapable of forging such masses. The employment of those 
beams here is a mystery. They were not needed for strength, as the 
building is still firm after they have fallen, and so expensive a false 
ceiling was not wanted architecturally to roof so plain a chamber. It 
seems to be only another instance of that profusion of labour wliich the 
Hindus loved to lavish on the temples of their gods.” 

With the possible exception of the Peshro buUum already described, 
the iron Vjeams in this temple are the oldest pieces of iron in tho province 
and are worthy of cartjful examination. I do not know on what grounds 
the beams are described as of wrought iron by Fergusson, and I am not 
aware that any samples of the iron have been taken for chemical analysis 
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Of mechanical tests. It may be noted that the celebrated iron pillar at 
Delhi is supposed to be of about the same ago as these beams or even 
earlier (A.D. 400, according to Fergusson), and that tlxis has been shown 
to consist of pure wrought iron by chemical analysis. 

Supposed to belong to this period also is a large iron gun [^Plate IV, 
Fig. 13 known as the Bachawali tope, now standing on two masonry pedestals 
on the maidan between the palace and the Imambarah of the Nawab Bahadur 
of Murshidabad. P. C. Mazumdar in the “ Musnud of Murshidabad,” 1906, 
says:—“The gun was made between the 12th and the 14th centuries, 
probably by the Muhammadan rulers of Gour.” In the same place the con¬ 
struction of the gun is described as follows: —“ .... consisting of two 

pieces of different diameters. The smaller portion, wliich is tho oliambcr, 
is 3 feet and 7 inches long with a girth of 4 feet and 4 inches; and tho 
larger portion, namely the barrel, is 11 feet and 6 inches long with a 
girth, at the muzzle, of 7 feet and 9 inches. Tho diamettjr of the boro 
at the muzzle is 1 foot and 7 inches. The touch hole has been plugged 
with molted iron. Eleven rings bind tho wrought iron barrel, the inner 
surface of wliich bears ample evidence of tho gun’s great antiquity. The 
rim round tho muzzle is ornamented with petals, while one of the rings 
resembles a string of beads. On the upper half of the barrel surface, 
near the muzzle, fourteen linos, seven on each side, are iidaid with brass. 
Eight smaller rings are attached at various points. Tho breech plug 
is diivon until its chamfered end dovetails and fits tightly into tho 
chamber of the barrel, which are tied together with the rings attached 
to each.” 

This gun certainly is a most curious article. It is, so far as I am 
aware, tho only breech-loading gun ever attempted \niti] quite modern 
times. The English wore only using muzzle-loaders in 17(50. It is difficult 
to conceive how the gun can ever have been fired without the breech- 
barrel blowing out. The workmanship of tile gun is very rough. As to 
tho method of its construction, I do not think anything can he said 
with certainty in the absence of tests of tho metal of which it is made. 
On the chamber 1 noticed the same transverse markings which I shall 
hiive to notice later in tho great gun called Jahan Kosha which also lies 
at Murshidabad. Those markings may perhaps indicate that the tube 
was built by bending a strip of wrought iron spirally round a mandril, 
as in the construction of small arms at Monghyr. Within tho barrel 
there are some very curious markings. There are two lines which run 
longitudinally down tho barrel, one on each sidci. Those make it apjieur 
at first as though the barrel had been cast and these were tho linos ai 
which tho two halves of tho mould met. In places corrosion has occurred 
along these lines shoAving quite a thin innermost lay(;r and beneath this 
rib-like transverse pieces about 3 inches wide at intervals of about one 
foot along the barrel. 

Ihijendralal Mitra (Antiquities of Grissa) has pointed out an indication 
of tho universal use of iron in Bengal in this period. Most, of the Orissun 
sculptures, depicting women, are ornamented wifh bracelets i)recisely 
similar to the kbdru of the present day. The most c.‘Sontial point now 
is that tho khdru must be made of iron, and probably tins has been tho 
case so long as tho khdru in its present form has been worn. 
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A reference to another use of iron in a book of this period may be 
noted. In the Kdlikd Purdna it is slated that a plate for food made 
of magnetic iron is most beneficial in overcoming anasarca, jaundice and 
anaemia. 

After the conquest of Bengal by the Muhammadans it is certain that 

all the methods of working in iron and steel 

A.D 1400 onw&rdfl. ^ 

and of the armourers’ trade knowii to the 

Muhammadans were introduced ijito Bengal. There is no doubt that the 
native smiths learnt much from the experts who came with the Muham¬ 
madans, and that the work produced in Bengal suddenly improved in 
tcchniquo; but at the same time we may deplore the Muhammadan con- 
(j[uest as having almost entirely effaced any characteristic indigenous designs 
or workmanship, so much so that it is now very difficult to find any 
designs of arms or methods of ornamentation thereof which can be said 
to be jjeculior to Bengal. Weapons were made in Bengal, in Patna, 

Monghyr, Dacca, Murshidabad and Burdwan, which in design and orna- 
incnta(it>n cannot be distinguished from the arms of I’ersia, Arabia and the 
Punjab. It is well known lliat the Muhammadan hhnperors took the 

ketniest interest in tlie manulacture of arms of all kinds. Akhbar is 
himself described as skilful in the making of guns and the casting of 
ordnance, and the most proficient artisans of Europe were induced to 
come to the Emperor’s court tf> superintend the (ionstruction of arms. 
Aboiit the time of Aklibar great attention was given to the manufacture 
of guns (small aims), but the cannon appear to have been chietly cast 
from brass. 

It is difficult to find specimens of arms which one can bo sure were 
made in Bengal in the 15th and Kith centuries. There is a large cannon 
now lying at Murshidal)ad, known as the Jahati Kosha, made of iron, which 
boars an inscription to the elfect that it was manufactured at Jeliangir 
Ea,gar alias Dacca under the supervision of Shore Mahomed and the 
chii’ksliip of Ilaraballuv Das by Jonardan Kannokar in the month of 
Jamadinssani of the year 11 of the Joloos, i.e., 1()37 A.D. [_sce I’late IV, 
Fig. 2]. Anotlier inscription also st,at(;s that the cannon is made of a 
comjiosition of eight metals, namely, gf>l<l, silver, copper, lead, zinc, mercury, 
iron and tin, but at any rate it appears to be cliiefly iron. The metal 
is very little (corroded, which is remarkable considering its age. Hero 
again the chemical analysis and nmchanical tests of a sample of the 
metal would most satisfactorily solve the problem of the construction of the 
cannon, but from circiumstantial evidence it would appear to be wrought. 
The barrel shows signs of transverse or rib-like markings, which suggest 
that it was built by twisting an iron band into the form of a spiral 
round a central core, so tluit the successive coils of the spiral were in 
actual contact and then heating and welding together the coils. From an 
exan\ination of ihe muzzle-end of the cannon one might suggest that the 
barrel is built of two or three tubes, as in modem big guns. The 
ornamentation on the outer surface of the bairel is evidently wrought 
work, and the design appears to mo to be Florentine or Mediterranean 
in character. “ The cannon is 17 feet and 6 inches long vvith a girth 
of 5 feet at the touch-hole end. The diameter of the touch hole is 
14 inches. That of the orilice is 6 inches. The weight of the gun is 212 

Af 



maunds and the powder required for the charge is 28 seers ” {The 
Maanud 0 / Murskidabad). 

The weapons of the 18th century are better known, as many speci¬ 
mens are preserved. In the palace of the Maharaja of Burdwan there are 
weapons of this period of which the exact history is known. In the village 
of Kamarpara, eight miles from Burdwan, there lived many smiths who 
made all the arms for the llaj. There is a sword in the possession of the 
Maharaja, of wliich the following story is told:—A smith from Kamarpara 
brought tins sword for sale to the Itaja (the warrior Raja, the father of 
Raja Chitra Son Roy, who reigned about 1700), but asked such a high 
price that ho was ridiculed and dismissed. On going out from the palace 
he chopped through in one stroke of this sword the trunk of a large 
tree wliich stood near the gateway of the palace, but cut it in such a 
way that the tree remained standing. In a few days the tree began to 
wither and die. On. the Raja making eiuiuirics he discovered the reason 
of the tree’s w'ithering and purchased the sword from llie smith at the 
original juice asked. 

There are old matcldock guns in the palace which were made at 
Kainarjmra and used in a battle in 1701 by llie army of Maharaja Tiloko 
(-^land Bahadur against the Rnglish under Captain IVlartin Whites []Plate V, 
Fig. 03. '^riiero are also sjiears which Avoro ordinarily iisesel by tins anuies 
of the Kiij at this time. Two of the most characteristics forms aj*o known 
as liclijm or harehha , a spear Avith tAVo corkscreAV-sliajeed prongs (^I’late V, 
Fig. 103 and hifjHj a sjioar ANuth a ilamlient blade reminding one of the 
conventional representation of lighting. 

In the armoury of the NaAvab Bahadur of Murshidabad are many 
w'eapons of this period made in Bengal. Arms for tlie Nawab of Bengal 
were at one time largely made at I’atna. IMonghyr was famous for its 
guns. In the earlier part of the 18th century these guns were match-lock 
of fhe same pattern as those made at Kamarjiara. Towards the end of 
tlie century guns Avere also madti at Monghyr according to the pattern of 
those used by the Fnglish. The mistries of Bhag;i]j)ur produced a sword 
rcjcognisablc! by the cliaracteristic end of the hlude [Plato V, Fig. 4]. 
The mistries of Burdwan made swords also for the NaAA^'^l) of Bengal. 
In the armoury at Mursliidahad there is an executioner’s sa\ ord {Tega 
Burdwani) made at Burdwan of cliaracteristic shape [Pluto V, Fig. 5], 
It appears that smiths came from Burdwan to sedtje round llio court of 
Mursliidabad, and there are in the armoury many ferms of sjjears Avliich 
were no doubt cmjjloyed in the armies of the NaAvab of Bengal and 
manufactured at Mursliidahad [Plate V, Figs. 2, G, 7, 8, 0, 11, 12 
and IGJ. 

The chief characteristics of the woajions Avhich avc can assign to Bengal 
at this period are simplicity of design and aViscnce of ornamentation. 
Bui as already mentioned there were undoubtedly manufactured 111 this 
proviucje many weapons after the pattern of Arabian, Persian and Punjab 
arms which could not bo distinguished from the patterns. There is only 
one spear in the armoury at Mursliidahad A\'luch shoAvs ornamentation of 
some originality, and may have been made in Bengal at this period. This 
carries a design in low relief of an elephant, a tiger, and an antelope 
[Plate III, Fig. 2(1^)]. 
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A poculiiiT kind of spear named j)ata and used in Muhammadan 
roligiouH processions is probably characteristic of Bengal [Plate V, Fig. 1]. 

There were undoubtedly many other places than those mentioned at 
which arms wore manufactured in the 18th century and before. There is 
a very old cannon 12^ feet in length lying in the jungle which now grows 
on the site of the old fort of Bishunpur in the Bankura district. This 
was probably manufactured here when the Bishunpur Raj was at its height 
between the 11th and 18th centuries. At Suri there are a number of 
small cannon of unknown age used as oniaments round the Civil Courts. 
Th( ise came from llajnuggcr, which was the seat of a Raj of considerable 
importance. The district report from Gaya says:—“ There used to be a 
considerable industry in these parts in the manufacjture of steel weapons 
and unplements, but it has decayed since the death of the late Maharaja 
►Sir Jai Pergash Sing Bahadur, K.c.s.i.” The Collector of Khulna writes:— 
“ Protapnagar (in the district of Khulna) has a history of its own. It is 
said tliat all the guns and implements of war required by Raja Protapaditya, 
who flourished in the first-half of the 17th century, used to bo manufactured 
in this village.” 



CHAPTER II. 

A STATISTICAL ACCOUNT OF THE PRESENT INDUSTRY. 

I. —Number of Persons occi/riKD in Iron and Steel Work, their 
Distribution by Districts, their Caste and Religion. 

The Census Tables afford us the only statistical information on ttiis 
subject. The tables wliich are here given are abstracts or conipilations 
from the volumes dealing with Rengal of the Census of India for 1901. 
It is perhaps scarcely necessary to repeat here that the Occupation Tables 
are the least satisfactory part of a census and that they do not admit 
of profitable * examination in detail. Since the division of Bengal is 
subsequent to the census of 1901, it is almost impossible to ])rop{ire 
statistical tables for the restricted Bengal separate from East Bengal. 
Something has been attempted in Table II by putting the divisions of 
Rajshalii, Dacca and Chittagong in italics, and by omitting these divisions 
from the total an estimate is formed of the total number of workers in 
restricted Bengal. The difficulty recurs, however, in the statistical exaini- 
nation of the iron and steel trade: the statistics of the trade for 1901 
necessarily refer to undivided Bengal. The year 1901 is the latest for 
which we can get a fairly complete statistical survey both for occupation 
and trade^ and for the sahe of coordination and comparison this year has 
been selected. It must be understood, therefore, that the statistics given 
in this chapter refer to undivided Bengal, except when the contrary is 
explicitly stated. 

In Table I, abstracted from Table XV, Occupation, Part A of the 
Census of Bengal, 1901, are given the number of workers in iron and steel 
in the whole piovinco, the classification by occupation being given in 
considerable detail, viss., in the groups of the Census Tables. 


Table T. 




Total number of ai'tual 

Group No. 

OcnurATioK. 

workers in BritiNh 



torritory in Bon^'id. 


24.— Rahway anu Tramway plant. 

1 

Males. 

Females. 

1G7 

Railway and Tramway I'aitorios : owuers, managers 

64 

• • • 

1 G8 

and superior stuff. 

Railway and Tramway Faclorios: operatives and other 

1,363 

44 

225 . 

BuhordinatoH. 

36.— Tools and Maciitnery. 

Maohincry and onglnecring work.^hops: owners, 

106 

• • • 

22G 

managors and supfiior Btaff. 

Meoliliiory and oiigineoring workshops: oporativos and 

6,589 

35 

227 

other Biibordinatos. 

Kriito and tool-ina :ora 

720 

14 

228 

Kinfo and toul-sellcrB ... ... ... 

283 

15 

220 

Ivniie and tool-griudors 

58 


230 

Plough and agricultural implement makers 

6,481 

628 

231 

232 

Heohanics, other than railway mechanics 

4,285 

• •• 

233 

Mncliinery dcnliTs, etc. .. ... ... 

6 

2 

234 

Sugar press makers, owners and agents ... 

81 

• • • 


0 
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Group No. 

OCCPPATIOW. 

Total number of actual 
workers in British 
territory in Bengal. 


37.—Arms and Ammunition. 

Males. 

Females. 

235 

Arms and Auimunition Faotories: suporior staflC 

30 


23t; 

237 

238 

235) 

240 

Ditto ditto: operatives and other 

subordinates. 

465 

« • • 

241 

Gun Carriage Factories : managers and superior staff... 

• • « 

• • • 

242 

Ditto; workmen and other subordi¬ 

nates. 

266 

••• 

243 

Gun-makers, menders, and sellers ... ... 

112 


244 

246 

Ammunition, gunpowder and firework makers 

1,267 

55 

246 

Makers of swords, spears and other weapons ... 

128 


247 

Sellers of swords, spears, and othor weapons 

46.—Ikon and Stekl. 

10 

• s * 

326 

Iron Foundries: owners, managers and superior stuff 

108 

1 

327 

Ditto: operatives and other subordinates ... 

1,827 

14 

328 

Workers in iron and hardware 

79,651 

2,792 

328(«) 

Iron smelters 

673 

176 

'62S{b) 

Lock-makers and sellers 

93 

3 

329 

Sellers of iron and hardware ... ... 

58.—Railway. 

2,904 

004 

411(a) 

Railway moehanios 

60,—Water. 

2,224 

... 

427 

Dockyards : workmen and other subordinates * 

5,700 

101 


All brauohee of iron and stool work 

115,531 

4,580 


Tho total po])ulaiiou of IJongal, excluHive of Native States, was in 
1901 returned as 74,741,860, and therefore tha number of tvorkers in iron and 
sled per lOfiOO of the population was 15’J,- {male) and 0’5 {female) or 15’9 in all. 
From this table we may also get a rough idea of the number of persons 
employed in iron and steel works conducted on European lines, for wo may 
assume that groups 225, 226, 232,, 235, 236, 241, 242, 244, 326, 327, 
328 (a), 414 (a), and 427 are all so employed. The total number of. persons 
in these groups is 20*2 per cent, of the total number of workers in iron 
and steel. 

In Table II, compiled from Table XV, Occupation, Part B of the 
tViUBUs of Bengal, 1901, is given the distribution by districts of the workers 
in iron and steel. In the case of small branches (groups) of tho industry in 
which oidy a few persons are employed, tho distribution by districts is not 
given, and therefore tho total number of persons returned in Table II is 
somewhat less than in Table I. 
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Table II. — Distribution by districts. 


po S'.! 

I o o J! 


DlVlSIOir AND Distbict. S 

I 


*1 » B 
a « a 

a 

ej H W ^ 

• 'C £ a 

s s-S-s 

I .s e s 
§5 « S-P. 
gj * ® «i 


* a 

<X3 

B P. 

1 9 

«a 

60 

53 

s'? S2 

I ^ 

gH 


Oj I 

o » 

0.* 

•> 6 
o 

’S 

^ s 

S-a 

S3 ^ 

I •. £ g 

33 -^ 'S 
I eo ■“ ® 

evj 


£ I 

$a ! 


^ of is 

? s !3 J 

« - 
t e 9 " 


2 a-2 


f«f 

e o 

§aa 


JBurdwan Division — 

Bordwau 

Birbhuu 

Bankum 

AI iduapore 

MoogliJy 

Howrah 

Prosidodioy Division— 

24-Pargaiias 

Calcutta 

adia 

Murshidabad 

JcBHore 

Khulna 

Dajihahi Division — 

Hajahahi 

Dinajpur 

.Talpaiguri 

Darjeoliiig 

Hangpur 

Bogra 

Pabna ,, 

Daeea Division— 

Dacca .. 

Mymeniingh 
Faridpur 
Baokorgungo 

Chittagong Division— 

Tipjjcra 
Jnoakhali 
Chittagong 
Chittagong Hit! 

Trocta. 

Patna Division— 

Patna 
Onya .. 

Shababad 

Saran 

Champaran 

Muzaffarpur 

Darbhanga 

Dhagalpur Division — 

Monghyr 

Bhagalpur 

Puruaa 

Malda 

Sonthal Parganas ... 

Orissa Z^ivision— 

Cuttack 

Balaaoro 

Angui and Khond' 
mala. 

Puri 

Chi4a Nagpur Division 

Uazaribagh 

Kanobi 

Paianaau 

Manbhum 

Binghbhum 




8.878 

2,307 

2,663 

1.117 

3.414 

886 
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An Gxaniinatioii of this table brings out little information which 
cotild not bo obtained less laboriously in other ways. It shows very 

clearly the concentration of machinery and engineering workshop 
oporafivea and meclmnics in Howrah and CJnlcutta. The iron foundries 
arc also very clearly located in the neighbourhood of Calcutta and 

Howrah and in the Burdwan district (the Barakar Iron and Steel 

Works). It will bo noticed, however, that no iron foundry opeKitives 
are returned in the Monghyr diHtri(5t, but that this district appears 

to be absolutely singular in possessing G40 iron smelters, whilst only 
3 oilier districts are shown to j)OSses8 this class of workman, viz., 
Daiblianga 29, Outtaek 3 and (Jhamparan 2. There can bo no doubt 
that these curious figures merely represent a statistical error and that 
tluiso G40 ii*on-STnelters are operatives at the Hast Indian liailway 

rolling stock works at Jamalpur of much the same class as the workers 
at liurakar returned as iron foundry operatives in the Burdwan 

distrie.t. No information can be obtained from the table as to the 
locatiiin of that class of ii'on workers now rapidly bocioming extinct— 
the smelters of iron by the indigenous method. The table shows a 

conconiration of railway mechanics in the Howrah district which is 
duo to the East Indian liailway wagon shops at Lilooah, and in 
the Alorighyr disti’ict to the rolling stock works of 1,lio same railway 
at Jamalpur. I cannot understand a considerable concentration at 
Bungpur. The workers in iron and hardware, group 328, are the 
village smiths or Kamars. This group forms 70-80 per cent, of 
the total workers in iron and steel in the province. They are 
fairly evenly distributed throughout tho province, the average number 
in a district being about 2,000, the minimum 133 in the Chittagong 
Hill Tracts and the maximum 0,070 in the Shahal)ad district. 7Jie 

population of the Chittagong Hill Tracts is less than that of any 
other district and ex})lains tho minimum. Tho returns for plough 
and agricultural irnjjlemout makers are interesting as showing vciy 
clearly the essentially agricultural districts. The Rauchi and Cuttack 
dlslricts show tlie laigcst returns for tins group, 

I'rom this table, by omitting the divisions of liajshahi, Dacca 
‘ and t’hittagong, wo obtain 100,487 workers in iron and steel. From 
th(' ordinary population tables wo find that the population of theso 

divisions amounted to 24,020,878, and therefore tho remaining poimlation 
of Bengal was 50,717,988. In this way wc find the number of 
tvorl’crs in iron and sled per 10^000 of the population was 19'8 over 
an. area roughly corresponding with the present restricted Province of 
JJengal. 

Very little information can bo obtained from tho Census Tables 
as 1o tho caste of tho workers in iron and steel in the province, 
as in tho tables dealing with occupation by caste the workers in 
tin s<; mc<-als are Cilassed in part with workers in other metals and 
precious stones and in part with tlio caterers for supplementary 
requirements. 

The total numb(?r of workers in iron and hardware (group 328 
of tlie Occupation Tables) is 82,443. Of these 49,011 or 59*4 per cent, 
are Kamars and Lohara and are following their traditional occupation- 
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The remaining 40 0 per cent, of the workers in this group are of other 
castes. A few of these are aboriginals, such as the Nepalese Kamia^ 
the Koh of the Sontlial I’arganas and the AgariaJta of Ohota Nagpur for 
whom also the traditional occupation is in iron and liardwaro, but the 
majority are of castes with other traditional occupations which they have 
abandoned for this work. On tlio other hand the total number of working 
Kamara and Lohars in the province is 208,401, so that of these only 23-5 
per cent, have adhered to their traditional occupation. 

Concerning tlio caste of the other woikers in iron and steel, tlie 
engineering works operatives, the mechanics, ir(ju smelters, manufacturers 
of arms and amvaunition, etc., it is hnpossible to got any information from 
the tables. 

A sufficient idea of the relu/ion of the workers in iron and steel may 
bo obtained from Subsidiary Table VI of the C^ensus of Bengal, 11)01. 

The following Table III is an abstract therefrom:— 


Table 111. 


OCCUFATION. 

DisTKIIJUTION llY ItF.MtUON OF 1,000 PEHSONS 
l'’01.I,OWINO EACU OOtaiPATlON. 

niudu. 

! 

Musalman. 

1 

Christian. 

Animistin. 

Others. 

Railway and tramway plant ... 

592 

1 

293 

93 

22 

• •• 

Tools and maoliinory 

791 

137 

20 

61 

i 

Arms and ammunition 

! 493 

483 

24 


» • « 

Iron and stool 

1 

914 

23 

1 

1 

32 

... 


The most striking features of this table are the .small tigurce for * 
Musalman workers in iron and steel on a small scale (the sub-order iron 
and steel in tliis table is t liiofly the workers on a small scale—the village 
blacksmiths) and tlui large figures for Musalman workers in the manufacture 
of anus anti ammunitions. As this manufacture is practically only 
carried on in the Covernment ordnance factories, it mtjans that about 
50 per cent, of the o|)orati\’^es in these factories arc Musalmans. Generally 
speaking, we niay say that the JMusalman woikers in iron and steel 
are almost confined to factories conductt;d on Kuropean lines and that 
the Musalman blacksmith working in his own homo on a small 
scale is very rarely found. 4'his agi’oes with my own oliservations when 
on toui". 

II.— PliODUCTlON AND CONSUMPTION OF IkON AND StEEL IN TDE IhtOVINCE, 


The production of iron in the prtiviuce is very small. The Bengal 
Iron and Steel Company, Limited, of Barakar have for the last few years 
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produced about 50,000 tons of pig-iron per annum. The actual figures 
kindly supplied by Mr. M°Farlane, Manager of the Barakar Iron Works, are 
as follows:— 

Table IV. 


Fig iron. Oastiuga. 

Tons. owt. Tons. owt. qr. 

19,719 10 7,833 1 2 

33,180 10 11,499 19 3 

28,318 0 9,644 16 1 

37,882 10 13,958 12 1 

47,411 0 17,741 4 0 

46,877 10 14,487 8 0 

Besides this Barakar pig, the only iron produced in tlie prov^pco is 
an insignificant quantity produced in the small native furnaces of baked 
clay in Orissa, Cliota Nagpur and the Sonthal Parganas. 

The production of iron per head of the population is about 1'5 lbs. 

The consumption of iron and steel cannot be obtained very easily. 
We may form an estimate of the quantity, however, by considering it as 
Ttmde uj) of the production in the province plus the imports of iron and 
steel of all kinds minus the exports of iron and steel of all kinds. The 
importe and exports of Bengal may bo obtained from “ Reports on Trade 
(tarried by Rail and River in Bengal ” and from the “ Annual Statements 
of tlic Trade and Navigation of British India.” 



Table V. — Imports into Bengal, 1900-1, 

[Compiled from Report on Trade carried by Rail and River in Bengal* 
1900-1. Does not include atores imported by Govornnient for BongalJ. 

AnxiCLEs. Quantity. Cost. 

Mds. Rb. 

Iron and Steel— 

Cast ... ... ... 84,045 2,44,970 

TJuwrought ... ... 17,986 30,578 

Wrought ... ... 9,56,911 64,39,711 

Manufactures ... ... 2,61,100 22,19,816 

Railway plant and rolling Btook— 

Locomotive engines ... 58,368 16,80,601 

CarriagoB and trucks ... 2,60,235 36,28,262 

Steel rails and fish plates ... 7,09,326 28,3.5,961 

Sleepers and keys of steel and cost 12,437 42,493 

iron. 


Total 


23,60,408 


1,70,31,292 
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Table Imports into Bengal^ 1900-1. 

(Stores imported by Government for Bengal.) 


[Compiled from Annual Statement of the Trade and Navigation of British 

India, 1901, Table 24.] - 


Arxiolks. 

j 

Quantity. 

Value. 

1 

Cwts. 

Rs. 

Hardware and outlery ... 

* ■ • 

9,06,681 

Machinery and mill-work 

• • « 

5,00,410 

Iron (of all sorts) 

205,596 

16,13,589 

Steel (of all sorts) 

44,171 

4,11,629 

Railway plant and rolling stock ... 

• • « 

1,30,66,557 

Total 

... 

1,64,87,866 


Tho quantities in ewts ef certain of the Gov'emmont stores have not 
been returned, Tmt tho total may be estimated as 21,82,082 maunds, 
making the total imports for Bengal {including Government stores') 45,43^090 
maunds or 166^412 tons of the value of Jis. 3,35,19,158. 


Tablk VII. — Exports from Bengal, 1900-1. 

[Compiled from Beport on Trade carried by Bail and River in Bengal, 


Akticles. 

Quantity. 

Cost. 

Iron and Steel— 

Oast 

Mds. 

2,02,529 

Rs. 

5,50,210 

Unwrought 

1,15,418 

2,30,836 

Wrought 

1,20,719 

8,21,930 

Manufactures 

41,668 

3,61,312 

Railway plant and rolling stock— 
Looomotive engines 

1,683 

62,956 

Carriages and trucks 

8,394 

! 1,12,707 

Steel rails and fish plates ... 

49,169 

1,91,774 

Sleepers and keys of steel and oast 
iron. 

61,467 

1,93,962 

Total 

6,01,037 

26,15,727 


The total exports for Bengal 6,01,037 maunds or 21,016 tons of the value 
of Rs. 25,15,727. 

The total consumption of iron and steel is therefore estimated as 195,396 
ions in all or 5'8 lbs. per head of the population. 
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III.— Comparison of the Iron and Steed Induste? op Bengal with 

THAT OP England and Wales. 

it lias proved interesting to institute a comparison between Bengal 
and I'uigland and Wales as to (i) number of workers in iron and steel 
per 10,000 of the jiopulation; (ii) pi'oduction of iron per bead of tbe popula¬ 
tion ; (iii) consumption of iron per head of the poprdation :— 

(i) The number of workers in iron and steel in England and Wales 
in 1901 has been olitained from Parliamentary I’apors, Accounts and 
Papers 40, Jiopulation (England and Wales), Census 1901, Summary Tables, 
liable XXXV, England and Wales, Ofuaipation of males and females aged 
10 years and upwards. A summary of this table is given alongside of a 
corresponding summary from the Bengal Census, and will be useful to 
show how far it has been possible to coinijare the different groujis in the 
Occupation Tables of the two Census llcports given for Bengal and for 
England and Wales respectively. 


Table VIII. —Nttmhcr of persons occupied in iron andi steel 
industry. A comparison of lUmgal with England and 
Wales in 1901, 


Occupation. 

Bengal 
(Britisli terri¬ 
tories). 

England and 
W alee. 

Total population ... 

74,744,866 

32,527,843 

Workers in ij on foundries 

Iron emeltcrs 

Workers in inn and liardwaro 

SHors of iron and hardware 

A^m^t and amnu nifion 

Workers in nrae.jinery and engineer¬ 
ing worksliojis. 

I^lougli and ngriculturnl imploment- 
makers. 

Meohanics 

Workerd in dockyards ... 

Bail way luerhnnics and workers in 
railway and tramway plant 
factories. 

1,950 

819 

82,539 (/») 
3,468 

3,417 (r/) 
6,729 

7,109 

4,285 

5,861 

3,695 

100,556 
85,907 (rt) 
249,673 (e) 
28,206 
21,566(rf) 

> 409,663 (c) 

23,299(/) 

Total workers in iron and steel and 
machinery. 

119,902 

918,870 

I' umbor of workers in iron, steel 
and machinery per 10,000 of 
population. 

15-9 

• 

282-5 


(a) Blnnt. fum.-iocs, piiddltEj' and rolling and ateel amoltiiig and founding. 

(/-) Jiii lndos lock-n.akera. 

(i) InelnilcR Macki-niilha, strikers, tools, nnils, bolts, ri-rots, &«., anchor chain, 
stovos, t>t!dMtt!adf‘, lock i.nd kc; •nnikors ninl iroii-workcr« (undoliiicd,'l. 

(d) It WHS fonni! ini) oBsiali. to |tio)iorly BO|iniato tho manuiact'irors of explosives 
only fioiii the n.nim/ncti rcre of nnitniinitioD, r.</., fholls involving w rk in steel ; and 
fur f>ori>ohoe of luoro exaut comparison all workers in arms and niumunitiou have been 

iuclurtcfl. 

(«) includes pidloin ninkors, millwrights, fitters and turners, metal mauhinUts, 
boilor-ninkcrs, ether ougine and mnchinc-inukers, sbip-pluto rivettota, other workers 
in iion aho|'F, motor and cycle manufacturers. 

( /) Kailway coach and wagon-mukcis. 





( 17 ) 

(ii) The production of iron per head of the population for England 
and Wales in 1901 has been obtained from Parliamentary Papers, 
Accounts and Papers 32, year 1903, Abstract of Labour Statistics of United 
Kingdom for year 1902-03, page 19. The total production of iron 
(pig-iron) in England and Wales for the year 1901 is given as 6,792,000 
tons. This reckoned per head of the population is 467 lbs For the 
United Kingdom the corresponding figure is 426 {op, eit., British and 
Foreign Trade, p. 369). 

(iii) The consumption of iron (pig-iron) per head of the population 
for England and Wales in 1901 is not available The corresponding figure 
for the United Kingdom is 375 lbs. (op. cit., British and Foreign Trade, 
p. 369). The results of this comparison arc here summarized:— 


Table IX 



Bcngnl 
(British 
territory). 

England 

and 

W ales. 

U nited 
Kingdom. 

Number of workora in iron and 
steel and machinery per 10,00l' 
of the population. 

J5-9 

282-5 

...(«) 

Production of ir m (pig-iron) per 
head of the population in lbs 

1-5 

i 

467 

. 1 ' 

426 

Consumption of iron or Ht< el per 
head of postulation iu 1 V>b. 

5-8 

...(b) 

375 


(a) Corresponding Ogiire for United Kingdom not (tvikilablo. 

{^) Ditto for Gtiglund and Wales not available. 


The percentage number of workers of iron and stool and the produc¬ 
tion and cx)n8umption of these metals in a country may be taken as a 
measure of the prosperity and civilisation of that country, and the foregoing 
figures show in a most striking manner the backward state of the Province of 
Bengal when judged by European standards. Even the least advanced of 
European countries compare very favourably with Btmgal in tliis respect, 
e.g., the consumption of iron and steel in Kussia is about 17 lbs. per head 
of the population. On the otlier hand the iron and stool trade of Bengal 
compare.s very favourably with tliat of any other province in India and with 
India as a whole. It is the only province in whicli iron is produced except 
iu insignificant quantities, its engineering firms are the most important in 
India, and its imports of iron and steel form a very considerable part of 
the total imports of these metals into British India. It takes aliout 
one-half of the total imports of Railway plant and rolling stock and 
about one-seventh of the total imports of iron and steel in other forms. 

IV.—Productive Capacity op the Woukkes in Iron and Steel in 

Bengal. 

An inspection of the workers in this industiy in Bengal produces 
in one the strongest conviction of the futility of the native blacksmith 

D 
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wcarking on a small scale in his own home, and of the iiwdgnificance of tlic 
quantity of material he handles. The gain to the country which would 
result by his emplcjncaont in factories under European control would be 
iKiWiense. For under these conditions his productiveness is onorraouslv 
increased and approaches to that of a European worker. It is, however, 
very difficult to get any ligures which will illustrate the point. A 
rough estimate can perhaps be formed of the amount of imported material 
which is taken by the native blacksmiths, as distinct from the lar«rt' 
tirms controlled by Europeans, from an examination of a somewhat detailed 
table of imports, such as Table X. 

Table X —imports of iron and sUel, ete.j into 

Benffalf 1900-1. 


[Compiled from Geuernl Table No. 24 of Aanual Statement of Trade and 
Narif^atiou of British India, 1901 •!.] 


Artici-f.s. 

Quantity. 

Value. 


1 

I Owt. 

Rs. 

Total hardware and cutlery, inolud- 

i 

I • * • 

77,42,066 

ing platedware. 

• 

■Iron— 

1 


Old, for remanufaoturiug 

i 1,419 

3,583 

Oast (pig) ... 

1 109,912 

3,81,818 

Wrought— 

1 

Anchors, cables, kentledge ... 

6,696 

1,01,478 

Angle, ^It and rod 

145,686 

9,76,296 

Bar 

166,.565 

10,78.362 

Beams, pillars, girders and 

10,.507 

1,11,160 

bridge w'ork. 


Hoop 

36,366 

3,27,168 

Nails, screws, rivets and 

64,677 

8,51,784 

washers. 


Pipes and tubes 

53,077 

7,42,009 

Biee-bowla 

64,762 

6,74,627 

Bheets and plates, galvanized 

(J72,897 

71,60,006 

Sheets and plates, tinned ... 

108,987 

13,53,338 

Sheets end plates, not gal- 

116,747 

8,48,308 

vanized or tinned. 



Wire 

18,663 

2,36,174 

Other manufactures 

] 66,847 

8,88,060 

Steel— 

} 

Angle, channol and spring 

57,551 

4,12,063 

Bara ... ... 

1 261,618 

17,98.311 

Beams, pillars, girders and bridge- 

187,240 

ll,6i,024 

work. 



Oast ... .... 

9,333 

1,29,208 

Hoop ... 

62,963 

5,08,604 

Plates and sheets 

236,849 

20,9 'i ,6 ^7 

Other sorts 

113,410 

9,70,737 

Haohinery and mill-work (exoln- 

• • • 

1,01,81,087 

ding railway locomotives). 
Kailway plant and rolling stock— 


Carriages, truoks, and parts 
thereof 


20,1 1,988 



Locomotive engines, tenders and 

* • • 

8,31.149 

parts thereof. 



Materials for const ruction— 



Bails and Hsh-plates of steel and , 

206,960 

10,40,627 

iron. 



Sleepers and keys of steel and 

21,362 

1,08,312 

iron. 

- - - 
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If we assume that all the small sections, bars, rods, hoop, plates and 
sheets of iron and steel are taken by the smaller blacksmiths, wo s hall 
t)vero8timate the amount of raw material handled by them, for wo know 
that we have taken into account all the material they can use and that 
in reality a very considerable proportion of the material here specified is 
taken by the large engineering firms. On this assumption, the total amount 
of raw material taken by tliis class of workers in 1900-1 is 1,763,704 
cwts. of the vahie of Rs. 1,54,32,928. We may estimate their total number 
as 90,380, and this gives us the amount of raw material comumed per head per 
annum by the workera in iron and steel on a small scale as 19’5 cwts. of a 
value of Rs. 170. This is an outside limit, and probably half this quantity 
would be nearer the truth. 

We shall not be far wrong if we reckon that in largo engineering 
works in Bengal, the value of raw material handled in a year by 
worker runs from Rs. 600 to Rs. 1,000; and thus wo see that the 
ofliciency of a worker in a factory is, at least, six times that of the worker 
on a small scale in his own house. 

V.— Statistics of the Inihistry since 1901. 

Complete statistics cannot be obtained for years subsequent to 1901. 
Trade returns are available, but it appeared that a detailed discussion of 
the incomplete statistical data available would not give any adequate 
return. The cliief feature has been the growth of engineering' firms and 
factories. The rough figures with which 1 have been supplied show a 
very large increase in the number of hands employed in such work* 
since the last census was taken. 


f> 



CHAPTER III. 


PRODUCTION OF IRON AND 8TBBL BY INDIGENOUS METHODS. 

It has already been mentioned in the preceding chapter that the pro 
, ^ duction of iron by the indigenous method is now 

of the 19 th century. practically extinct in Bengal. When the industry 

was in its most flourisliing condition and what 
was the total outturn of iron for the province at this period we have no 
means of ascertaining. Before the 19th century wo have no descriptions 
of the processes employed, l^robably the first description on record is to 
be found in “the History, Antiijuities, I’opography and Statistics of 
Eastern India,” compiled from the Survey Reports of Dr. Francis Buchanan, 
1807—1813. Here a detailed account is given of the processes of iron- 
smelting as carried out by the Kols of the Bhagalpur district. In the 
forties and fifties a number of notes and papers were contributed to the 
Journal of the Asiatic Society of Bengal on the methods employed in 
various parts of the province. Kittoe in 1839 wrote on smelting in the 
Talcheer, LTngool and Dhenkennal States of Orissa (J. As. S. B., Vol. viii, 
p. 144); Babingt-on in 1843 sent to the Asiatic Society a clay model 
of the smelting furnaces as used at the Kutterbagga mines, 20 miles 
north-east of Sambalpur (vide J. As, S. B., Vol. xii, p. 104); Welby 
Jackson in 1845 visited the Birblium district and contributed to the Journal 
of the Society a short description of the smelting in tliis district with an 
opinion as to the quality of the iron produced (J. As. S. B., Vol. xiv, 
p. 754); and in 1854 Dr. Oldham communicated to the Society a note on 
the processes emjdoycd in tlio Rajmulial Hills (.J. As. S. B., Vol. xxiii, 
p. 279). About this time tlie Court of Directors of the East India 
(!lompany made some enquiries as to tlie mineral resources of the province. 
Dr. Oldham was asked to rc^port on tluj Birl.)huTn district (Selections from 
the Records of the Bengal Oovernment, viii, 1853). And a report was 
also obtained of the iron smelting at Sambalpur (Dr. J. Shortt—Selections 
from the Records of the Bengal Oovernment, Vol. xxiii, p. 184, 1855). 
From these papers and reptn’ts we may gather that in the tii’st half of the 
19th century, iron smelting was carried on in Orissa, Sambalpur and the 
Bhagalpur districts by almost identical methods. The funiace employed 
was built of clay and was almost cylindrical, standing from three to four 
feet high with an ('xternal diameter of two to two and a half feet at 
the top and s«nncwhat wider at the Ixdtom, and an internal diameter of 
oidy a few inches at the top, incn'Msing to about a foot at the bottom. 
A fire-clay pipe passing through the wall at the bottom served as a tuyere 
and the bhist w'as supplied from a couple of bellows of a peculiar pattern 
which were w'orked by a man standing wnth one foot on each of the bellows 
and perfonuing a treading acdion. The construction of this form of 
bellows will be described in detail later. The furnace was fed with a 
mixture of charcoal and ore and finally the iron was obtained at the 
bottom of the furnace as a semifused mass, which was extracted and 
refined by heating several times at an ordinary forgo and hammering whilst 
hot to force out the slag contained in its poies. We learn that about 300 
tons of iron per annum were produced in the Bhagalpur district, but no 
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eiitimates are given of the production in Orissa and Samhalpur. The 
iron smelting at Birbhum differed from the above, the chief difference 
consisting in the much larger size of the furnaces. Each furnace produced 
a mass of iron weighing 25 maunds, and Dr. Oldham estimated the total 
production of the district as 2,380 tons of crude m)n per annum. 


It was no doubt on account of the larger scale on which the smelting 
was <x)nductod at Birbhum that the attention of Europeans was especially 
directed to this district. Soon after Dr. Oldham’s visit in 1852 a Calcutta 
firm, Measrs. Mackay & Co., started the smelting t>f iron in this diHtri<?t 
and erected for this puriwso a furnace and plant on Europtsan lijies. No 
doubt this furnace attracted the majority of the men who had formerly 
smelted iron by their own method; and when s«)me twenty yetu's later 
this enterprise was abandoned, the smelting tif iron in the district appears 
to have absolutely ceased. Some drawings by Dr. Oldhum of the native 
furnaces used in the Birbhum distiuct have been ro})rodut;ed in the Mt.‘moirs 
i»f the Geological Survey of India [Vol. xiii, I^art 2, page 87]. 'Pile 
furnaces were al)out 7 or 8 feet high and 5 ftiet across. 'J’heir cross-section 
was not circular but D-sliapcd, the flat side being the front an<l at this 
side the blast was introduced through tlui tuyeres. '^Pbe ludlows were of 
much the sauie pattern as in the other districts but larger, and several 
men were required to work them. The furnaetjs were built in a furnace- 
house and tlujre was a platform round t.htj furnaces t»n vv'bicli was placed 
the fuel ai«d ore and on this stood tlie workman wdio fed the furnaces 
with these materials. The forges at which the crudrj iron was refined by 
re-heating and hammering were necessarily larges, as the mass of iron to 
bo handled was largo. Drawings of t-luiso fojgos were also made by Dr. 
Oldham. They have been described as furnaces, but from the drawings 
it would appear that they are merely forges with the back of the hesartb 
built up in rather curious shapes. 


In the seventies the mineral resources of the province w’ercs re-cxiimined 

by the Geological Survey, and at this period we 

Iron Bmeltiner in the second- , i* i r i • t* a- 

_ have a Iresh crop ol descriptions ot the native 

half of the luueteenth century. * , . . . 

processes of ii‘on smelting \_vide Mem. G. S. I., 
Vol. xi, 1874, Geology of Darjeciling District, by E. li. Mallet ; ltec;ords 
G. S. I., Vol. viii, part 4, page 120, The Raijarli and Hinjir i’oal-field* 
(Samhalpur), by V. Ball, 1875; Mean. G. S. 1., Vol. xiii, part 2. page 87, 
Geology of the Kajmahal Hills by V. Hall, 1877]. A model of the smelt¬ 
ing furnaces used in (Jhota Nagpur was sent to the Ijoiulon International 
Exhibition of 1874. Shortly after the appearunc'.e of the last of the 
memoirs above montionod (in 1881), the third volume of “ A Manual of the 
Geology of India,” dealing with economic geology, was published. 'J’his 
volume contains a useful 8ummiu*y of the papers liitherto published cm the 
subject of iron smelting in Bengal, and in addition the autlior (Mr. V. 
Ball) describes in detail the furnaces and processes used by the Agui’iahs 
in the Palamau sulidivisiou of the Loliardaga district in (Jhota Nagpur. 
His desciiption is illustrated by a photograph sViowing the snudtiiig at 
work. 


Since this date no further acc^ounts of native smelting have? Ikmui ]ml - 
lished with the exception of a paper in “ I’lic^ Indian Import n.i ci I'ixpc ri 
Trades Journal” for DccemVier 1900, which apjiarently gives a descripiiun 
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applicable oitlxer to the furnaces of Bengal or to those of the Central 
Provinces. 


The district rejxorts (1907) show that the smelting of iron from its 

ores is still carried on to a considerable extent 
in Sambalpur and to some extent in some of 
I lie ^IVibutaiy States neighbouring on the district of Cuttack; the industry 
is almost extinct in Chota Nagpur and in the Sonthal Parganas, but is 
ineutioned in tlic reiiorts. In Birbhum there is no longer any smelting 
whatever, and no mention of smelting is made in any of the reports from 
the Bhagalpur Division. 


I liad the opjwrtunity of watching (on the 18th April 1907) the process 
carried out by the Kols in the jungle at a short distance from Dumka in the 
Sonthal Parganas. It scarcely differed from any of the processes wliich 
have been in vogue for the whole of the last century in Sambalpur, Orissa, 
Cliota Nagjiur and the Rajmehal Hills. The fumace was built on a 
small hill under the shade of a banyan tree. It was made of clay and 
(carefully dried before use. In form it was almost cylindrical, height 84 
inches, outside diameter 2G inches at the bottom, 22 inches at the top, 
inside diameter at the hearth about 1 foot, at the top 5 inches. On one 
side a semicircular hole, 1 fool across, was made in the bottom of the 
wall of the furnace. Into this hole the tuyere was placed resting on a 
brick, the tuyere consisting of an already baked fire-clay tube 7 inches in 
length, about 1 inch across at the wider end and slightly conical. The 
tuyere was then surrounded by a mass of moist sandy clay, the hole in 
the wall being entirely filled up with this material. The bellows were then 
put in place. Each bellows consisted of a short cylindiical piece of wood 
16 iiKihes in diameter and 5 inches high, hollowed out from the top to 
tlic form of a pill-box, with a goat-skin tied over the mouth. Into the 
side of the cylinder was fitted a bamboo tube 3 feet in length and fitted at 
its further end with a small iron tube as a nozzle. Two such bellows were 
put in place with the iron nozzles jmshed into the tuyere of the furnace 
and the bodies of the bellows close together so that the bamboo tubes 
\/ore us near in line us possible with the tuyere. In the ground on each 
sidt‘, of the furnace a pliant stake 8 or 9 foot in length had been driven. 

‘ 'I’luisc were now bent over towards the bellows and to the stake on the 
left-hand side was fastened a string wliich was attached to the goat skin 
of the left-hand bellows so that the stake, trying to spring back into place, 
pulled up the skin on tlie bellows. The stake on the right-hand side was 
similarly attached to the right-hand bellows. The skins each had a 
perforation. 'J'hen a man standing on the bellows, with one foot on each, 
depressed the right-hand stake and at the same moment closed the perfora¬ 
tion in the skin of the right-hand bellows with his foot and by means of 
his weight drove the air from the bellows into the fumcce. He then leant 
over to the left and repeating the operations on the left-hand bellows 
scut a blast from the left-hand pipe into the furnace; and thus alternately 
he threw his weight from the right to the left in a series of operationa 
resembling a man on the tread-mill and gave a fairly steady blast into 
the furnace. Plate VI, Fig. 1, is a photograph of the furnace here 
descrilied, and Pig. 2 of the same plate is a diagram to show the various 
parts more clearly, 'riic skins were from time to time sprinkled with water. 
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The furnace waa filled with charcoal (the charcoal used was of sal wood, 
having been burnt in a hemispherical pit in tho groimd) and lighted and 
the blast started. At this time two dabs of vennillion wore made on the 
wall of the furnace just above the hearth, apparently invoking the blessing 
of the gods on the smelting. I'licn the charcoal and ore were supplied 
from the top of the furnace in tho ju’oportion of one skip of charoojil 
to one measure of ore (tho measure consisting of a broken earthen water- 
pot), tho blast was steadily maintained and fresh fuel and ore were added 
as tho previous supply gradually worked down into tho furnace. The or<j 
employed was a fairly pure huematite in small nodules showing a crystallini* 
fracture. These nodules were crushed to a fine powder before use by 
an old lady belonging to the family of smelters. Carbon monoxide burnt 
with a blue dame at tho mouth of the furnace and that a white heat 
was attained witlxin tho furnace could be seen by peering down tho tuyfere. 
After about half an hour a tliin stick was pushed into the moist sandy clay 
wall surrounding the tuyere, and from the hole thus made a small quantity 
of slag poured out and solidified. I’appings (jf slag were made about 
every half hour. The slag was almost black and vitreous and on cooling 
generally splintered into a thousand pieces. Tho blast was continued until 
no more fuel remained, and, in all, probably 1 maund of charcoal and 
20 seers of ore were used. This occupied from three to four hours. The 
blast was continued some time after all the material had disappeared from 
tho top of the furnace; then the tuyfere was removed, the sand, etc., 
hrushod away from the hearth, tho charcoals raked out from tho furnace 
and quenched, and ultimately the mass of semi-fused iron was dragged 
out by tongs with long wooden handles, dragged on to the grass and very 
gently hammered to express some of tho slag. Caro was taken not to 

hammer out too much of the slag as the iroh is sold by weight, l^'he 

iron obtained weighed between 6 and 7 seers. Tho smelters said that, this 
kutcha iron sold at 20—25 seers for the rupee, so that the product of their 
labours was valued at 4 annas. They said that on being refine<l this 
would yield half its weight of pucca iron. 

With regard to the rationale of the smelting operation, from the 
appearance of the slag one would pronounce it to be chiefly ferrous 
silicate Fe, SiO*, and conclude that part of tho ferric oxide, being* 
reduced to ferrous oxide, acts as a base and combines with and removes 
the silica present in tho ore as impurity. Thus the process is very 
wasteful and cannot give a good yield, but at the same time by using 
only tho pure wood charcoal and adding nt) flux, tho iron produce<l is 

almost sure to be of high quality, as tlicrc is no risk of introducing the 

objectionable elements, sulphur and phosphorus, along with fuel or flux. It 
would, however, be quite worth while to confirm this view of the composi¬ 
tion of the slag by chemical analysis as it appears tliat no satisfactory 
analysis has ever been made of the slag from an indigenous smelting 
furnace in Bengal. Dr. Oldham (Mem. G. S. 1., Vol. I, 1853) discussed 
tlie question, but admitted that no satisfactory analysis hatl been made. He 
wrote: “Unfortunately there have been no analyses of such products in this 
country sufficiently detailed to enable a sound opinion to be formed of 
the real composition of such slags.” A rude analysis of slags resulting 
from similar processes, operating on very similar, though not quite so 
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siliceoiiH, ores in Birbhum gave to Dr. McNamara 56 per cent, of iron 
in tlio slag with nearly per cent, of siliceous matter together witli 
a pro|a)rtion of lime. 

'J’wp specimens of slag wore tested, and the results were— 



1 


Besidne, 


Iron. 

Lime. 

chiefly 

ailioeoua 




matter. 

No. 1.—From aandfitono ore ... 

56-46 

6-18 

38-37 

„ 2.— From hroniatite ore 

64 00 

8-43 

^ 37 67 


aiul since that time no analyses of such slags appear to have been recorded. 

As to the quality of the iron produced, the mass of iron on being 

cut with a cold chisel was seen to consist of 

Ctoracer of the m.Ul pro. ^ conoidcrablo cnmt of briWo material, 

duced by native smelting pro- i i • 

cessei* in Bengal. apparently almost entirely slag with an exceed¬ 

ingly slender mesh-work of iron, and an inner 
portion of tough, malleable iron. The brittle outer portion contained so 
little iron that it could not be worked up at the forge. '^I’he inner 
portion, however, was worktai with great ease at the forge and welded 
peifectly, behaving as charcoal iron of the best quality. 


In fact in all cases wliich have boon observed in Bengal the product 
of the smelting has boon soft iron. Thus of the iron produced at Birbhum, 
Dr. Oldham w^rote: “ The quality of the Birbhum imn, owing to the 
pr(>(!CHscH ailopted and to its being smelted entirely with charcoal, is essen¬ 
tially different from that of Knglish iron, and though not so valuable for 
the juirposcs al.»ovo alluded to, such as railway works, is more so for other 
work ill which toughness and malleability combined with softness are 
ro<iuired.” The same geologist also described the iron produced in Orissa 
as “ of excellent quality and highly prized for its tenacity. It is, in fact, 
like most of the iron produced hy the native furnaces in India (when 
, f^leancd), charcoal iron of the best quality.” It is true that the crude iron 
lias sometimes been described as brittle; thus Kittoe said of the iron 
produced in Orissa: “ Some of the iron is of a superior and malleable 

(juality, but much of it is very coarso-grainod and brittle.” This is 

i'xplaiued liy tlie remark of Dr. Oldham: “ 7'he iron thus produced hy 
the tirst process has never been thoroughly fused. It is brittle, owing 
ehietly to tlu; iinjiuritioH mixed with it; but these by the continued exposure 
to the direct action of the blast in the open furnace in wliich it is cleaned 
arc cithei- melted or burnt out and the repeated hammerings remove the 
impurities.” Tliis vniter left th(; point somenkat vague as to whether the 
iiii]iurities causing the brittleness of the crude ii'ou were molted out or 
Ininit out in the rofining. ^rhe brittleness is, however, quite sufficiently 
oxplaint-'d liy the large amount of slag mechanically dispersed throughout 

the mass of the crude iron, and it is unnecessary to suppose that the 

(•rude iion contains any impurities (such as carbon) which must be burnt 
out. If an attempt were made to uphold such an hypothesis, it would be 
diflicult to explain the ease with which practically all the carbon caii be 
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rtniiovecl during^ the rofirving process, and in the sample wliich I liave 
myself examined I noticed that, the inner core of the crude iron which was 
comparatively free from sla<^ was tou<^h and malleable before it was sub- 
jecf.ed to any refininj^ process. 

In the Geolo<^y of India, Vol. Ill, pag^e -“llO, Mr. Ball makes a 
remark which u.pj)ears to me distinctly misleading::. Tie says: “ Lastly, it is 
distinctly stated tliat in the larg;e furnaces in Birbhum the iron was 
produced in a fluid condition and was run into pi<^s, which wt>re sul)se- 
c|uently convt'rtod in open lieartlis into malleable ii’on.” But l)y carefully 
consulting all references to the BLrblium native sinelting: processes, 1. can 
lind lit) such statement, : in fact Welliy Jackson I’lMuarked that the iron was 
taken out in a mass from the luittom of tlu' furnace. It is true that the 

I'urnaces set u|) at Birbluim by IBessrs Mackay & Co., of Calcutta, prtxlueed 

iron which was jxnired into pig^s, but these furnaces wtaa; a European 
concern Euroiiean usini^ methods. 

Jdiert! is, in fact, no I'ccorded oliservation of the lunnufacture in 

Bengal l)y native methods either of cast iron or of st,eel. As to whetlnn- 

last iron was ever produced by native mi'thods in (his jirovince, I am not 

i-ertain ; l)ut there appears to lie no reason to doubt that steel was })i-o(hic,ed 
liere, though why the art has been so completely lost is ditlicult to under¬ 
stand. I; is not jirobable that the large ijuantities of steel reipiired to make 
swords and sjiears for the rank and lile of the large armies maintained in 
Bengal from 1 dOO onwards would all lie imported. j\Ir. Miillet in de,scril>- 
ing the Ceology of the Darjt'eling district (Mem. C. 8. 1., Vo'], xi, 

pt. 1, 1874), mentions the smelting of iron at. Sikhbar, a jilace to tin- 

east of the d’ista, d mihss ,south-ea,st of Ivalimpong. He .says; “4410 
micaceous luematite is not used as it is said to yield a .soft iron nnsuiteil 
to the manufacture of kniviis. The magnetite is well .suited to native 

furnaces. 4'lu' Kmtrls assei’t that it fields a sieelu iron jieculiarly wi'll 
suited for making kukris and buns." At the; pre'sent dav tlu* Jenferis ol>ta,inal)le 
in Haijeeling which come fiom Nepal are said to be made of st<‘e] 
nmnufactnrtsl in Nepal ; and a Kami in Harjeeling Avho made kukris 
assured me that for work of tin; higiu'St class lie only used st(;el which 
was brought from Nejial. It does not appear inijirolialile that at tlu; 

time of iMr. Mallet’s visit a, .small (juantity of steel was nunh- at Sikhiiar 

Ity the Nt;])a.lese Kurnis according to methods iidrodiictal froin Xe;})a.l. 

In the district repiat from tlic Sonthal l’a.)-ganas, tbe manufacture 
of sti'el in this district in fiu'mcr times is sjioken of as a wa'll-hin,vcn 

fact: “'riie manufacture; of s/cel also has died out owing to ih,. (liisn.m* 

of weapons among the Sonthals and the introduction of imjiortcd 
44ie* famous Sonthali liulled-pioof shiehls can no longer be manufact ined." 

In tin; Bajniabal Hills and the Sonthal Parganas. the iron-smelters- 

On the people engaged in <1"' L’ibe of Aols. (The man .shown 

smelting (according to indi- in Plat»> V'l, Tig. 1, is ;i Ku/.) Jn (’||<*ta, 

genous methods) in Bengal. Nagpur a.I.so a ivw 7\r,/s are occupic(' i,, B,e 

smelting. 'I'lie <'xact rclationshi]»s and history of tla- A'o/.v it is ''itiicnit 
to give. Tlu;y are undoulitedly an aboiiginal tribe ami (-!o.s<>l-\' ri-lated to 
tiie iSontbulh. According to .some authorities the term Juii or Knlarian 
may be apjilied to quite a numlier of tribes in ('liota. Nagpur and tlu- 

Kajtnalial Hills, including the Mimdas, tile lias or Fiyhibuj Kols. the 


li 
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Uhumij KoU and perhaps tlui Sonthalis. Their language has affinities to 
^.’anurese and Tamil, as also has the Sonthali dialect. In facial appearance 
I Ik; Kols and Sonthalis are vt;ry similar. In the Sonthal Parganas at tlie 
]>r{; 8 ent day the Kol smeltoi’s a|)pear to be rather looked <lown upon by 
Ihc^ Sonthalis, who will not work in iron. The BmelterB in tins district 

in fact appear io possess little spirit. '^I'hey were described by Prancis 
liuchanan in 1807 ns very ignorant tindd creatures. Whether the Sonthali 
looks down njxm all Eols, or only considers liimsolf superior to the Kol 
smelters, i cannot say, but accoi'ding to an old fable the boot would 
appear to be on the other foot,. This fable relates the origin of the 
tlifl’erent races. Sing llonga, or God, created a boy and a girl who grew 
u]) to 1)0 man and woman, and some time aftoi’ they laid lived together 

and known each otlier. Sing TJonga tiuine down and asked them what 

progeny' they had; they said unto him, “Grandfather, we have twelve 
sons and twolv'o daughters.’’ Th^^se twenty^-four lifted up their voices and 
said, “ Great grandfather, how (-an wo ln'olhers and sisters all li\ e 

togetlier?” Sing Ponga said, “(to sou and make ])r(?parations and make 
a great feast, lice and bulValoe’s flesh, and luillock’s flesh, goals, slieep, 
pigs and fowls of the nil’, and vegetables;” and they did so, and when 

the feast was prejiared Sing lionga said, “ Take 3*0 two by' two, man 

and woman, that which shali jileasc* y'ou most, and that shall y'c have 

for share, to eat all the days of your life, apart from tin; rest, so that 

none shall touch his inothei's slum;.” And so when tin; bnst was ]m'])ared, 
the first pair and the second ])air took bnffaloe’s and l.adlock’s flesh, 

even as much as they' could carry , and these becaun* the Kol and BhumiJ 
race ; tlum a paii’ took tin; lici;; and other paii’s, male and female, rice 
and viigetables, and tluisu hocame llrahmins, liajputs, Chultfios and other 
Ilmi/tis and otliers took away' the goat ’s flesh and fish, and l)ec.ame other 
kinds of JJindm; tin; Bhnoians took the shell-fish. Lastly', when nothing 

w'as left but the pig’s fh'sh, (•ame two paiis and took it away, and these; 
are Sonthals and Koori)ieos to this day ; and w'luni all tin; feast was cleared 
HW'ay' there remained one pair who had nothing, and to them the Kols 

gave up their share and these aiv the Ghmsccs to tliis hour. 


Anotlier story i-elaled l>y tin; Mundis appears to indicate at the same 
time the close relationshij) lietween the Muodas and tlie Kol smelters 
and the antiejjuit.y' e)f the smelting industry atnong these tribes. It is 
a curious version of the Fall of the Angels. Gnce xipon a time, lieaven 
Avas peopled by a lact; of divinities who were attendant on Sing lionga. 
liut om; <lay' tlu;y' happened to come acioss a mirror, and seeing their 
faces for the first time found they' Avere made in God’s image. Inflated 
with pride at this newly' ilisc.overed knowledge they refused further 
seiwice, declaring fluiuselves flu; equal of God himstslf. They were 
pi-omptly' expelled fiom heaven and cast into the lower world known to 


tile M'tindas as I'erasi Firhi Kkasibasi. 


In these lower regions they came 


across large quantities of iron oie and at once made furnaces and 


sfarled work smelting it ... . (foi- the completion of the stoiy soe 


“ (’hot.a Nagpur” by' F. B. Bra.dley'-Birt). 


Thei'(' is no mention of any jiartiiailar Irihc being employed in the 
smelting industry' in Sambalpui' and Orissa, although it has been stated 
that the smelters are a. distinct class and live in separate A'illages. They 
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are undoubtedly of Dravidian origin and probably closely related to the 
Jiola of (liota Nagpur and the Sontlial Pargauas. 

Alihoiigh, as already stated, a few A'o/s in Clu)ta Nagpur are 
employed in snieltiiig, the cliief workei's in this industry in this division 
are the Agariahs and tht; Lohuriahs. 'The Agariaha are otherwise called 
Aqariaa, Affuriahs, Agoriaa, Agigas and These j)eoplt5 livi; mainly 

in the upper valleys of the Danmda and Karampura, vdiilst the surrounding 
u])lands are occupied by Ktda and Umons and the lower vidleys of the 
rivers by Bengalis. The}' are iu>t rcdated to the Dravidian aboriginal 
tribes and are probably of Aryan (Hindu) stock, ddiey are mis(a‘al>ly 
poor and their c.ondition is altogether mi>st wretelu^d. They art- depen¬ 
dent on tlu; Bengali money-dealers for advances to enabh? tluau to follow 
their calling and are thus virtually the slavt?s of these (capitalists. 'The 
Agariahs snudt only the (crude iron, and this is ])ass('d on to tlu! Lohariuhs 

to b(5 iHifiiucd and madi; tnady for the blacksmith's use. The origin of 

the name Agariah is sonu'what oliscure. According to om; theor}’, Ag = 
Hi’c, Aguri = tiroimm. According to a. second it is a term of rejaoncli 
used b}' thc! Hindus (A = a, negativic ])ai‘ti(:l(j, gnra == gods), wiiilsl ii 
third theory makes tluc naim; almost a term of a(h»nrati(ai giv('n by the 
non-Hindu trib(cs in conse(|uence of the skill of tlu? Agariahs at tlu'ir 
trade (Asura a name for God). 

The Lohariahs are also a voiy low (class of Hindus. 

The Avorkers at Uirblnnu Avere (|uit(c diff(?rent from the Km(3li(?rs 

in tluc neighl)ouring Itajinalial Hills, foi‘ Dr. < )ldham t(!lls us the- tAV(- 

Operations of snudting and retining AV(?re carried on by two totally 
ditlerent sets of peo[)le and, Avhat is curious, ly peoph? of ditferenf 

religions, those who rccduced the on? in tile first instance b(?ing invariably 
Mnssulinaus and the refiners invarialjly Hindus. 




CHAPTER IV. 


THE VILLAGE BLACKSMITH AND HIS METHODS. 

The typical Llacksiniili in Bengal is a Hindu of the Icamar, Iiarmolcar 

or lokar caste, the caste for wliich blacksniitlj’s 
The workers. work is the traditional oticupation. Tlie figures 

Avliith have already heen given in Chapter II show the prepondoranct' 
of the kamar casfe over all others in the blacksmith trade. 'The special 
caste of kaviar or lohar is not mentioned in Mann’s (k>de. At this time 
there weiHs only four proper castes,—the Bra/imins, the Kshairiyas or 
military class, the Veisjjas or merchants and tlie servile class of Siidr a. 
Tlie Idtidra, Avhose duty was primarily to serve the other classes, might, if 
other employments failed him, subsist by handicrafts. Besides the four 
proj)cr classes, a long list of names is given in the (-ode for the progeny 
of alliances of one caste with another, or of one of a pure (uiste with one 
yf a mixed caste, and in many cases artisan (anployments of detinito 
kinds are allotted to the mixed castes; but it is curious that such an 
important trade as the blacksmitii’s is not specifically mentioned. In 
Bengal at the juesent time the Baidyas or medical caste (;ome immediately 
]>elow the Brahmins, then the Kdyasihas or writer caste, and after these 
come nine divisions called the Nobo 8ak, i.e., the yopa or cowherd, the 
mail or gardener, the iaili or oilman, tlie tantri or weaver, the modaka 
or confectioner, the varaji or betel cultivator, the kulahi or potter, the 
karniakdra or smith, and the napita or barlier. From these nine (‘ustes 
a Brahmin can aix-ept water. Ihdow tliese come numerous castes, such 
as the kaivartura or fisherman, muvarnahanij or goldsmith, etc., from 
whose hands the Brahmin cannot take water. 'I’he transition from the 
old caste system of Mann’s time to tlie present one has been gradual, 
and it is imjio.ssibh; to say when the caste of kamur was first definitely 
formed and liow it is related to tlie castes of Manu’s time. The 

probability is that the kaniars trace their descent from one of the mixed 
classes, though there is the other possibility that they may be pure 
Budras. The family names most common among the kamars of Bengal 
' proper are I’al, Do, Das and Dutt. In Bihar the term I har is more 

fre([m!ntly used than kmar. The district report, from Khulna says that 
llic kamura (Idac.ksmitlis) are divided into four classes, Jasmry, Ch >ylai, 

Saptugain and Mamdoheday. 


Nowadays there arc Hindus of many oilier castes who have taken up 
blacksmith's work, c.y., milkmen and (^ar])enters, and the district report from 
Burdwan mentions that in the cutlers’ shops of that distriid Brahmans and 
Kayasths i ven may lie seen at work grinding and ])olishing knives and scissors. 

In Bengal there is not that clear distinction between the castes 
which may lie found in other parts of India, and it would be very 
ililficult, if not impossible, to distinguish a. kamar or lohar from Ids facial 
charai'teri sties. ^I'he men shown in I late VII, fig. I, 1 late VIII, 
Ficr 1 and Plate IX, Fig. 1, are typical kdinrs and kamars. 

The district report from. Burdwan remarks that the trade of a black¬ 
smith or cutler is certainly unhealthy; that the tilacksmith lacks the brawny 
arms and massive clicst of a typical smith, is light of build and pale 
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tif complexion, his face boarii)},^ traces of organic weakness. These remarks 
uio equally true of the l)lacksmith tlirougliout the whole of Bengal. 

It is very rare to find a Muhammadan Vducksmith in any ])art of 
the present .Province of Bengal. There ore many Muhammadans emplojed 
in the large engineering firms of (Calcutta; and an industry wliii^h - it is 
difficult to class, viz., the small industry which has recently s[)rung up 
for tlie manufacture fi steel trunks, appears to owe its birth in l‘atna 
to Muhammadans from Allahabad. In the com’se of a tour over a con¬ 

siderable part of Bengal I made constant en<iuiries for JVIulumnnadans 
carrying on the ordinary work of village blacksmith, nnd only in 
Murshidabad was I able to find a single Midiammadan blacksmith and his 
sons. This man had come in his youth from the I’unjab or the United 
Provinces wdth a regiment which had biHUi stationed a.t Beiluimpoie. 

In the Darjeeeling district are to be found Nepah^so l>lacksmith8. 
l lioy are called Icdmis and form one of the lowi.T castes of Nepalese. 

I'he most common type of blacksmith—-the man who has not special¬ 
ised in any bramrli of his trade—requires next 

Methodn of working. tools or outfit , lie has his hearth, and 

bellows t.o supply a blast to the fire, and he has an anvil, a few pairs 
i)f tongs and a few' hammers. A cold chisel may complete his most 
slender ecpiipment. llis w'ork is entirely carried on in a small slianty 
not more than 10 feet by 10 f(iet. 'I'lu? hearth {ha/ar) is genendly on 
a level wdth the floor of the shanty. At the bar^k of it there is built 

a small wall of mud, generally from 0 inches to 1 foot high and from 

1 to 1 | feet long. Through this waill or slightly sunk in the ground 
below it, there passes an iron pipe carrying (he lilast from tlio bollo^vs. 

The V)cllows {bhathi^ lhanU) are like magnifiial English kilehen-liellows. 
The upper board is fixed wdiilst the lower board is moved up and down 
V)y means of a wire, Uiain or rope which is tixed to one; end of a lover. 
Iho fulerum of the lever is provided by a borizontal bar eitlier supjiortcid 
by tw'o npriglit posts or l)y one post on tlie one side and tlie waill of 
the shanty on the other, 'riio other end of the lever comes almost over tlio 
hearth and to it is attached a chain. The Idacksmitli squatting by tlie 
lieartli and handling the piece of iron in the tiro wit h a pair of tongs , 
[saursi mneso) with the one hand, with the oilier pulls the chain and 
works tlie Ixdlows. When the piece of iron has Ixaui saffiehaitiy heato<l 
it is withdrawn by the tongs from the tiro and haiinm red into shape at, 

lh(! anvil {nihay, lehai, Icki). 'I’ln! anvil is frequently of Ihiglish pattern 

and oVitained from (^ilcutta (imported). Sometimes an old piece of nt tud 
rail servt's as a small anvil, 'riie hammers used aic of vurif^as shapi's 

iind known as 7}i(ivio\ Unffiituri or hfithuti. 

The construction of tlie hearth varies a little within the limits of tin; 
province. Sonudimes besidi;s the W'all of nmd :drc}Kly nusiitioiud ut fb,; 
back of the hearth there may also be Imilt anollur small wall running 
parallel to this at the front, or again tliese walls may lie built of loosidy 
piled bricks (as at Burdwan) and l>e as mucli as or 2 tVu;l high. Ag-ain, 
tlie wlmle hearth may l>e raised to a height of 1 or 2 feet and the. rai.scd 
hearth may or may not he bounded by higher walls. 1 ‘lattj VII, Fig. 
1 , shows a blacksmith’s shop of the simplest type. In this case a few 
loose bricks are piled on either side of the hearth. Uudouljtedly the neatest 
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HiTftn^^onuMit wlii(-]i I havo seen in Bengal was at Dubrajpur in the Birbhum 
(listriet (IMale VII, Kig. 3 ). Hero a considerable part of the floor of 
flic smitliy was raiscnl to a lieiglit of 1 or feet, the raised platform being 
inatle «>r mud sa])jjorted at the sides by stakes. The hearth was built on 
Ibis ])latform and was siirrounded by four mud walls rising as a sort of 
l‘aiiia,<'e 3 .', «t7' -‘5 feet high Avitli a base 18 inches square. The front wai? 
liad a small hole in it, wliilst the side wall was td»ost cut away by an 
arched o]»ening through which the work was manipulated in th(5 fire. 
This rectangidar sljiictuiti was linislied at the top by an arrangement wliich 
could best be likemsl to the uj>])er part of a large earthenw'are /a’a. 
Alniigside of the hearth on the platform was a seat for the smith, several 
anvils and several heniisidierical bowls sunk in the platform containing 
water for quenching and temj)ering: and all arranged on the jdatfoi-m within 
ihe most «;onveni<ait reach of tlu' smith. This was in marked contrast 
to the ordinary' smithy which is grimy, litteted with all kinds of 
odds and (aids, and apjiaiently with no order or arrangement wlmtever. 

The smith who finds his occupation in making the iron-work 
foi- l)idlock-Avagous or f/'uins lUAeds a little more spa(;(! and luis geneially a 
kind of yard adjoining the smithy. He needs to store a considerable 
([uantity of iron bar for the tyres of the wheels and lu; needs a circular 
jiit for tlie (qu'ration of tyring the wheels. This is effected in the usual 
way by heating the tyre until it fits easily on to the whecd and then 
qiaaiching if in jxisition. 


]>reparation of knives, scissors and razors is ratlnsr a special 
branch of the blacksmith's trade. We may call the blacksmith employed 
in this w<ak a ctUlcr . lie ie(|ijires tlie usual hearth, liellows, anvils, 
liammeis, tongs and chisels and in addition he ro(piires Avater for b'lnjieriug 
his blades {pan, pahln-halno), \dce (/her, paksaivaai), file {ret, oopa)^ drills 
grindstoniA and jiolishing Avheels (san). The Avatcr for quonclnng 
or tempering the blades may lie contained in a. ti'ough sunk in tlu; tloor 
of the shop or in any hand}' Acssel, such as an old tin canistiu. In 
the 1 )a7j(a;ling district a vessel for holding the water is niade of 
bainhoo. Some- of tla? smiths r(>cognise the delica(;y of the o]»eration of 
i('m])ering. BrobablA' the Ix'st Darjicling kukris are made of steel whieli 
e»iu!ds oj- ex(;els in quality any other steel goods prodiiced in Bengal, jind 
the kiimi i-ecognises somefliing of the (hdicaey of his opei'ations. For 
the best work he uses only cfmrcnal as find tor his hearth and he con- 
sideis the temjxring of his blades an operation roipiiring carti and skill. 
The grindstones and j)olishiug Avheels are characttu-istic tools of the 
(utlei's sho|). 'Idiey are made of saml and lak/i or fine grit and /ak/iy and 
as generally seen aie discs ail»out half an inch thick and about 1 foot 
or f(‘et in diameter mounted cm a Avooden axle or spindle d to 4 

inclus in diHineter. The sj)indle is mounted horizontally in a shallow 
i>it atid a d.H'peer pit is (uit to aei-ommodati' the disc. The dise is made to 


icvolve hv a 
iiaud or may 

IX, Fig. 1). 


eoi'd ]).‘issing over the spindle. The c’.ord is often Avorked by 
jMiss over a huge driving Avheel Avorkod hy a treadle (sec IMate 
The district report from BurdAvan contains un interesting 


uceount of the Avork in probably^ tlie best cutlery shops in Bengal:_ 


“Tbo blade of a knife, or scisforB, is first of all faebioned by the blacksmith. 
IJis implements arc an unvil, bellowe, a hammer, cIuboI, and a pair of pincorB. He 
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heats the iron or steel in. the furnace and beats it to the required shape and Bi/.e on 
the anvil. A skilful blacksmith can thus fashion 72 knive blades during the course 
of the day, two inches to tliroo inches in length, by a quarter of an inch in breadth. 
The blacksmith hands the rough blades to the grinders and polishers. 

“ There are two kinds of hones for grinding and polishing and sharpening 
blades. The first is of ordinary sand found on the banks of rivers and is tised for 
rough work. The scoond is of very fine grit, obtained by crushing what appears to 
bo a very close grained sandstone, oalled locally ‘kruich pathar.’ (Ab all the sjiooinions 
were grimy and discoloured, I was unable to identify them satisfactorily.^) I’ho sand 
is minted with hik/i, the proportion being one seer of sand to a (quarter "of a seer of 
lakh. The ingredients are placed over a fire and mixed. The artizan then shapes his 
wheel on a honrd with his hands. The solid wheel is about 15 inches in diameler, 
and its polisbiug edge is about a quarter of inch in breadth. The polishing wheel 
of stone grit is made in practically the same way. The ‘kruich jtaihar’ is first of 
all crushed very fine ; it is then carefully strained through a cloth, and only tlie fmest 
grit is mixed wth tho lakh, iu the proportii ns already iudieated. The whoe>ls are then 
fixed to a wooden polo about 12 inches in girth and about 2 feet in length. Tliis 

polo passes through tho centre of the wheel, and when force is apjdied, revolves with 

the i^ole. A hole is dug in tho floor of the worksliop, and tho ]>ole and wheel nro 
fixed horizoutally so os to allow ttiem to revolve easily. Tho whc(‘l is of course 
vortical to the j>ole. Tho driving power is applied by another wheel it or 1 feet in 
diameter fixed about 10 feet away. A belt of thin roj)e jtasscs over the inOcuted 

rim of tho driving wheel and round tho pole of the i>oliBhing wheel. Tlio driving 

wheel is worked, as a rule, after tho manner of a tread mill, aud enables the operator 
to revolve the jrolishing wheel with considcrnblo force and rapidity. Tho iron driving 
wheel is of Euroj)ettn manufacture. Wooden ones made locally are now very rarely 
used, the European article being more durable and efiloieut. 'IMie cutler squats on his 
hams over the revolving polishing wheel. Ho takes tlio knife or seissor blade in both 
bauds aud applies it to the revolving edge of tho polishing and shurponiug wheel, 
dipi>iiig tho blade in odd water, whenever it becomes too hot to bold. Tire skilled 
artisan does the preliminary imlishing and grinding on the sand wbool. Ho thou 
makes over the blade to a oonfrere who proceeds to aq)ply it to the ‘ kruich pathar ’ 
polishing and sharpening wheel. When tbo blade is sutficiontly shai'p aud ijolisliod, 
it is banded over to another artizan, who fixes it in a vice, drills llie uooessory liolcs, 
8baq>os the brass, lu>rn, or ivory for tho handle, and fixes the blade thereto The 
brass is in thin sheets, and is readily cut with a pair of stool shears made in tlu» 
workshop. Tho ln'in, or ivory, is out with a saw made locally or iruportol. It is 
shaped with a filo and fixed to the blade. The born or ivory is also highly polished 

by rubbing it in a mixture of brick dust, charcoal aud oil. Finally, tho knife ia 

again polished on tho ‘kruich patlar’ bone. Inaoeuraclos of tbo handle and springs 

at the back are also ground away, and tbo article is now bright aud hoautiful, and 
ready for sale. In the case of a highly skilled artizan the polish is niirror-iiko, and 
equal to that of the imported article; the edge is also equally keen and tmo. The 
operation in the oasc of a scissor blade is somewhat different. The blade and Ihutnb- 
ring are polished and rounded on the revolving bones. The blade is then tixoil iu a 
vice, and the oporat>)r proceeds to polish the ring, and the lower puits, with an 

instrument called a ‘maskolla,’ This is a somewha flat blade of stool rounded at tho 
edges and point and fixed to a wooden handle. yi W>o<l-- lin Bt:— 



‘(it is made locully.'i This .iustruniont is rubbed forcibly against and all rouul 

tho ring and lower purfs of the scissor. It gives the finislied uiticle a very iiigh 

degree of polish, making it smooth and easy to the fingers. Tlio holes for screws 

aud nails aro drilled with an instrument called a ‘ bhumar.’ This is u slool drill 

made in the workshop ; it is 2 or 'd inches in length and is fixed to a round woodou 
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liandle 8 or lu inches in length. It is a pointed instruraeut, and ^when worked 

with a how rapidly bores its way through brass, horn, ivory, iron and stoel. 

“In tlio ease ol’ the razor blade the process is idontieal. The blaoksmith gives 
it birth on the anvil; it is thou jiaased over to the polisher and the driller. But 
T( ry few artizuns make razors, and only one or two cutlers lay claim to be able 
If' fashion razor blados of anperilno ijuality. The brittle nature of the steel, and the 
(Ulieacy ol' the blade.s, demand an exquisite judgment and gentleness of touch on the 
revolving lione. A good laz ir blade has also to bo mauipulatod with great patience ; 
the skilled arti/un working from morning till evening euiiuot turn out more than 
l\v(i such blades a day: aud lii.s profit is not more than 4 annas i)er rupee. The 
puee of fheso hlado-s varies according to size and quality from lie. 1-4 upwards. 

“It may he ohservod tliat horn and ivory are soiufied with an insirument called 
a rrtnht:'. This is a four-oornered pieee of steel, d iiushes in height, fixed to a wooden 
liandle. The final polisliing is done with briek-dust, ehoreoal and oil. 

“ The revolving hones last a month and-a-ludf in fhe ea^e of the sand w'beel aTid 
; months in tlm < as<) of the ‘kruioh ]ialbar ’ wheel. In large workshojis half-u-dozen 
tueh wlieids may he seen spinning, so ibat the blacksmith is frequently under the 
neeosity ol mnking fresh ones. 

“ Bies bir slamj>ing the nrtiznn’s name on fhe heel of the blade are maile of 
st( el locally ; and I have no doubt that an nseru])uleus ai tizau is able to forge the 
fiaile mark aud uuuiu of a hluropeau cutler.” 

III Hoim: parts of lieiigal tlu ro nre; a few smiths who e-an eliase orna- 
meiifal jialferiis on ilie lilades of kuivt's, e.g., the Kami of Darjeeling earn 
ornumeni file Made eil‘ Ids kukri and in Dulirajpur oriiainenfid siierifieial 
knivt's e-ii,n 1 h> ohtsdiied. The pattc'rvi is cluiHed em the hhide when it is 
in fhe iinneii.led slide l)y nieiins of ii line, liardoned cliiHel and ji small 
Immmer. A (erfidn amount of bniss inlaying on such ornamental knives 
e also doiK’. d^hi* pattern is first, ehiised and tin' hi'iiss is then lanzed in. 

A speeiidised elsiss of workers ai'e the gnu-makeru of JMonghyr. Tliere 
iiic ii few otln-i gun-inuki'rs si-utfivred irkovit in Ih'ngid, Ind jMongliyj- Is 
(liiife ii ei'idre for lids Avork. Iler«‘ there are Id giin-nudvers' shops iind 
7(i(> to 800 gnus iire) prodiieed annuiill^'. 


(Inn-liinreV e)f ihi'ee kinds iire imule, viz., pliiin, niiiiked with sinijile 
Iwist {muu’u), and diuuiiseened. ddu' simple I wisf is ii more' or less regnliii- 

sjiirid miiik luiming rounel fhe laurel, the miuklng being in the: me.‘tnl just 

tis in duniiise-eiied woik. '1 In' diiiniiscein d l iiiiel is miuke el all erve'r witli 

smiill sjiiriils of iihoiit J inch diimie‘l«‘r. d’o nudctj a jilidn h.arrel a jiiee-e: of 

Swe-dish iion hiir is tidee n :md liiinmiere'd into a strip about 0 fe'ed long, 1 
iiuli widi- iind } to ineli iliiek. 'I’Ids is then hiimniereel intc' a e‘le>se: spiral 
sueli Its would 1)(‘ fetrrned by A^inding tin: strip ronnel a stniight rereJ. 
Nelghl'ouiing eolls of du- spiiid are toueldng. 7'lms it rough tnhe* is niiiele, 
the- bore being eonsideiiiltly less lliiiii letjniretl in the tini.she'el huiTe‘1. Hv 
he iiting and liiiiiiiueiing the eoils i>f the . sptifill tuv Avelded toge'ther and 
the Willi e)f tlie tube- lias now be-e-onie' solid, d’o ])re'Aaint the: ii'on lu-ine 
spoilt by :<> iiuuiy In'iitings it is ge-nerally e-ove-real with mud lied’ore: lie-ing 
put ill tlu‘ fill'. In forging the ends of the tube a manelril is insertenl 
into the bore to ])re‘\eiit the lumen closing up. 'The tiiljc is newv lioreel, iuni 
fell’ this purpose' an im|»le:meiit is iiseel Avldeh imiy he likemt'd tei a large' 
ruihvay eiuriagt' key j IMate VIII. Kig. 2 (e/)]. 'J’he harre'l is tlxeel firmly 
in yiositieui jiassiug thioiigli a hole- in ii huge post Avlderh is itself lirmlA' fixe-d 
III the- ground. luiin now iiise'ils ti ).e>rer eif small hore into the harrel 

ainl praeluidly I'oie's lliroiigh the- luiirel. 'I'his operation scrapes the sides of 
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the lumen and makes; the bore slightly greater and more uniform. A slightly 
larger borer is now inserted and the operation repeated and gradually the 
bore is made larger and more uniform until the desired size is attained. 
This operation must be done gradually and generally takes a man throe 
days (Plato VllI, Fig. 1, shows the operation of boring). The outside 
of the barrel is now filed up to the desired shape. To make a barrel 
with the simple-twist marking, a number of strips of Swedish iron, say 
about A to 1 inch wide, i inch thick, and 8 to 10 inches long, arc laid 
alternating with the same number of soft steel strips of the same width 
and length, the steel used for this purpose being the bands taken from 

bales of imported cotton goods, etc. About 16 of these strips are i)iletl 

together and held together by a soft iron strip which is welded round 
them. Wo thus have a bundle about 8 or 10 inches long, 3 inches wide 

and i to 1 inch deep showing the edges of the 16 strips at what may 

be called the surfaces of the bundles. Several such bundles are displayed 
in the photograph [Plato VIII, Fig. 2 (J) ]. This will make theij 
structure more easily imderstood. This is ,now heated and gradually 
hammered into a strip about 6 feet long, 1 inch wide, and | to ^ inch 
tliick in such a way that the lines along which the alternate layers of 
iron and steel liavo welded run the length of the strip [Plato VIII, 
Fig. 2* (a) ]. Tliis strip is now welded with one of soft iron of similar 
dimensions and the strip thus obtained is used for making a barrel in 
the same way as described already for the preparation of a plain barrel. 

Of course the composite layer is kept outermost. To make a damascen<id 
barrel a number (say, 8) of composite strips are prepared in the mamuM 
already described, but they are made of smaller size. Each strip is tlieu 
twisted many times until it looks like a long screw, say 3 feet long ^ 
inch diameter and with a ^ inch pitch. These eight screw-like rods art> 
tied together [Plate VIII, Fig. 2 (c-)] and forged out into a long strip 
about 1 inch wide and ^ inch thick. This is welded to fi soft iron 
strip of similar dimensions and the composite strip is made into a barrel 
in the way already described. Of course here also the composite layer 
is kept outermost. After the barrel has l)een filed ujj true and polished 
on the outside, the markings are brought out by the application of a 
solution of chemicals known as “English mixture.” « 

The guns usually produced are single-barrel muzzle-loading 12-boie 
shot guns fired by a cap, the cap-nipple being at the aide of the l>reech- 
piece. The breech-piece is forged and filed out of one piece of soft iron 
and is quite a complicated piece of work. This is screwed on to tlio 
barrel, the screw thread being made by English taps and dies. 

The largest shop in Monghyr belongs to one Hurri Mistri, who is 
somewhat more advanced than the rest of the gunmakers. He can make 
a very good imitation of almost any gun you will give liim—doalde- 
barrolled breech-loaders with choke-bores, etc. I noticed in Ids shop a tool 
for finally polishing the interior of the barrel which was very similar 
to the tool used at the Govemment Small Arms Factory at Ishapore for 
the same purpose, viz., a h^ird steel tool with a rectangular polishing 
edge which is packed with pieces of horn, paper, &c., to fit the bore, 
lie can “blue” plain ban’ols, and temper the lock, triggers, &c., so 
that they show a play of colours. The locks are generally chased 
with ornamentation after English patterns, and I saw many samples in 
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iiurri Mintri’H 8liop wliicli were very fine copies of the pattern from 
vvhitrli ihoy wore taken. 

Lastly, wt; may describe the methods of the worker in iron plate, 
j,nd take as a typical instance the making of a ghara or gagray a vessel 
used for dmwing from the well or for carrying water. 

IMiis vessel is reprosentod in Plato IX, Fig. 2 (1). It is seen ’to be 
l)uilt uj> of sevtjnd zone-like strips of sheet-iron rivottod together. The 
slie(‘t-iron is marked out by a compass [same figure (11)3 ^ 

rfiisel, and tlu; various zones arc hammered mitil they have assumed their 

l>i<»}Kir enrvature by means of a wooden mallet (5 and 6) on an anvil with 
I eom-ave surface (5^). The various zones are put together temporarily 

ind the i)osi tion of the rivets decided upon and marked. The various 
j)ieeoK are then punched separately and rivetted together in the cold by 
-it)i!i.ll rivets made fivun a thin rod of soft iron. The edges of the various 
segments aie, well hammered before they arc put together, and after the 
nvetting the line of junction of two pieces is very vigorously hammered 

te make a tiglit joint. For rivetting fre<iuent use is made of the iron 

el libs (2). These jire firmly fixed in the floor of the shop. The ghara, 

xi'u wlu;n nearly complete, can lie put over one of these clubs, the head 
>1 which forms a hard smooth round surface against wliich the rivot may 

()i! drivtm liome. An awkward rivet just in the last stages may be somti- 

imies driven liome by llio small club (12) or (Id) held in the, hand inside 
(in' ghara Avhilst the outside is pressed against the concave anvil. By 
vay ef ornament circles arc drawn round the ghara by a compass with 
I chisel-like point (11). The nock is put on last and consists of two sheet- 
iron collars and a forged iron ring. It would be difficult to explain its 
structure in words, but tliis may be readily understood liy the sectional 
drawing (I). 


.Vlmosi without exception, the iron and stool used by the lilacksmiths 

come from Cahnitta, being imported from Eurone 
Raw materials used. i p .i ^ tr- t ^ ’ 

chiefly from the United Kingdom and Belgium, 

hi 8aiu](alj)ur, the native iron is still used and perhaps in parts of Orissa, 
t'hota Nagpur and the Sonthal Parganas to ix. very limited extent. In the 
Dtirjeeling dis(ri<;t steel from Ne}jal is said to be used for the best kukris. 
The hulk of imported iron used by the native blacksmiths is in the form 
of ]>ai-, rod, sheets and plates. Mild steel bar is also used to a considerable 
exicnt. Of late }'t‘ars, a large jM’ojiortion of the imported steel of this 
ciiaiacter has l>een supplied from Belgium. The mild steel bands used 
tor bales of imported cotton goods, &c., and wliich are available every¬ 
where as a kind of waste material are largely used. As special qualities 
of imported material used for special classes of work may be mentioned 
the (h’owm Swedish iron used at Monghyr for gun-barrels, luid the cast-steel 
of W. K. l‘earce of Sheffield, used for cutlery at Burdwan. The smaller 
cutlers frequently use old files as steel for their knives and scissors. 


It is seaicely jrossible to make any general remarks as to the price of 
these raw materials, as the jn’ice at any place will dej^end on the Calcutta 
rates, on the distance from Calcutta and on the quantities taken by that place, 
riic price of iron and stool in Europe for the last four or five years has 
remained fairly steady, but witliin the last few years the war in shipping 
freights from the United Kingdom and Belgium to Calcutta must have caused 



( 3S ) 

unusual and abnormal changes in the Calcutta rates. Belgium has also of 
late years been “dumping” steel in large quantities into Calcutta. We 
may take the rates in 1901 as being more normal than those of the last ftjw 
years. In this year the average Calcutta rates were roughly Its. 4-8 per 
maund for iron bar, Rs, 5-5 for iron sheets and plates not galvanised oi 
tinned, Rs. 5 for steel bar and Rs. 6-2 for steel plates and sheetis. 
At the time of my tour (April 1907) enquiries from the blacksmiths 
themselves showed tliat the rates in all the larger cities were much tlu- 
same, e.g.^ about Rs. 4-8 per maund for iron bar. In Dtnnka as mighf 
have been expected the price was said to bo a little higher, viz., Rs. 5. 
The rate supplied to mo at Darjeeling was probably eiToueous as it ran 
to Rs. 8 per maund. The smelters in the Sonthal Pargauas valued tluih 
kutcha iron at 20—25 seers per rupee, and said that 2 seers of kutcha iron 
would give 1 seer of refined iron, making tlio value of refined native iron 
Rs. 3-4 to Rs. 4 per maund in the fonu of bar. In Darjetjling the priet's 
I was given for cast-Htccl for cutlery appeared excessively higli, viz., Rs. 20 
to Rs. 30 per maund* for Eurojnjnn material and Its. 40 for Nc jwil stei l. 

By far the larger number of blacksmiths, the makiirs of rougli agri¬ 
cultural implements, work by themselves in tlu.ir 
Conditions of labour, wages, own homos without any assistance. Tin.; woim n- 
eaxnings, . folk never appear to render any assistance t-xceja 

in the Darjeeling district. Nowadays the finished goods aie generall\ 
sold for cash. The district report from the 24-I‘m'ganas states that tlie 
cultivators who are the chief customers of the blacksmith [mi}' him eithei 
in cash or kind or sometimes in both. Solid mass iron from Sambaljmi 
is on rare occasions accepted by salt merchants from Cuttach who talce 
it in return for salt. But although the blacksmii.h himself l>u) s his ra^v 
material for cash and sells his finished articles ff)r t;ash, ^ he giauvially 
only works to order, not having sufficient capital to lay in any ct)nsiderable 
stock of iron. The earnings of such a worker may I’un as l<*w as 2 annas 
per diem and as a rule do not exceed 4 annas. Tlie dealers in hardwain? 
in the larger towns are men with a certain avnount of capital and they will 
place orders with the small blacksmiths round about. In siM!li cases ol 
course the blacksmith loses the middleman’s profits, lait he may bi 
assured of a steadier demand for his goods. 

Workers producing a finer quality of goods, such as cutlers, naturally 
earn a somewhat larger sum than their less skilful fellow-craftsmen. 
From oiglit annas to one rupee or even two rupees (Bankura) j)er diem 
may be earned by this class of workers. Frtjquentl}^ too fids Idghei 
class of work is carried on in larger shoj^s and the workei's are tlie 
employes of the master cutler. Such daily workers will eanr from Rs. 10 
to Rs. 20 per mensem or even Rs. 30 may be paid for a sldlful polisher. 

An interesting system somewhat analogous to co-operation is reported 
to bo in vogue to some extent in the Sonthal I^arganas. The blacksmiths 
often group themselves into a band of six men to coTiduct a workshop 
conveniently situated under a grove or a shady tree in the village, wliile 
another man supplies the implements and capital. All the six men go on 
working the whole day, and out of the seven articles manufactured, eacli 
of the labourers gets one, wlule the seventh one is given to the man 
who supplied the implements and capital. 

* This price was also quoted in the Darjeeling District report. 
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CHAPTER V. 


TITE VILIiAGE BLACKSMITH’S PRODUCTIONS. 


In this chapter the more common articles of iron made by the 
native Idacksmith will bo briefly described. Many of these are figured in 
(he accompanying plates, and those figures will, it is hoped, make a 
hmg verbal description unnecessary. Many of these articles have somewhat 
(UHerctit names in different parts of the province. In all cases the most 
eommon name has been given, and when any quite different word is also 
nsijd the locality is mentioned in which tliis second name is in vogue. 
J’\>r convenience of description the following classification will be adopted 

(I) Agricultiiral imploinoiits, tools, &o. 

(II) Cooking uteusils and other articles of domestic use. 

(III) Tools oud other articlos used in various handicrafts and professions. 

(IV) Weapons. 

(I) Agricultuiial Implements, Tools, &c. 

l'’'irst in importance among agricultural implements stands the plough. 
In all parts of Bengal this is made entirely of wood with the exception 
ef an iron tip for the share. Quite generally—in Bengal proper, in 
Bchar, in Orissa,— tliis iron tip or phdr; lovgal miha ((Orissa)] is 

I .straight piece of iron 1 foot long, 1 inch broad, \ inch thick, and 

sharjicncd at the ends (Plate X, Figs. 1 and 2). It fits into a groove 

cliisclh'd out for it in the upper surface of the wooden share and projects 

a, liftli; at the tip. It is held in place hy one or more iron staples. In 
Muishidubad and in Burdwan I saw another type of plough-iion (Plate 

X, h’ig. :i) in shape somcwliat like the head of a spear, about 14 inches 
long, ])ointcd at the tip, broadening to about 2^ inclies in width and 
iIk'ii narrowing rapidly (to form a part corresponding to the spear shaft), 
d'liis iron is also al>out ^ inch thick and fitted in a groove on the upper 
suiface of fho share, being held in place hy a staple driven over the 
iiiUTOw portion. 


Tlieii^ is very little iron work about the ordinary hullock-cart. The 
iixle is of iron and there is generally a sort of iron collar (called pandari 
in < (rissa) fitting in the hub of the wheel and forming an axle-bearing. 

is made 1)y welding together two pieces of iron of tliis shape 

is frequently bound with two or 
wbeel is retained on the axle by 


The bub is frequently bound with two or throe thin iron 
bands. The wheel is retained on the axle by an axle-pin and 
'liore ai’o one or two washeis which prevent the axle-pin from cutting 
into the wood-work of the huh. These various parts are shown in the 
drawing of the hub of a cart-Avheel (Plate X, Fig. 5). The wheel has 
invariably an iron-tyro (hal). It has already been mentioned that the 
making of tyres for l)ullock-cart wheels forms a considerable part of the 
woik of village blacksmiths. Except for the axle and wheel the bullock- 
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is, us a rule, made entindy of wood. Sometimes the yoke is fast¬ 
ened to the .shaft; by an iron pin, and sometimes at the ends of the 
yoke there are iron-hooks to which parts of the harness are attached. 
Yoke-hooks of the form shown in Fig. 4, Plate X, appear to be 
efuirae.t eristic of the Bhagalpur division. They also are apparently 
termed hoil. 
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Horses and bullocks aro shod with iron shoes (nal). As a rule the 
shooing of hoi’ses and bullocks is a separate branch of the blacksmith’s 
trade and the farrier is called ml~band. 

For digging the earth the implement invariably used is the hodali. 
(In Orissa the name kad<tl is given to an implement of this kind, and 
apparently fonda, kori and kvri are tools of the same general character.) 
The kodali is the implement wliich takes the place of the si^adc. ’riio 
blade is of the same shape and size as that of a spado, but the handle 
is aflixed so that the implement is used in the same manner as a pick 
or adze (Plate X, Figs, 6 and 7). It is said that on tlio introduction 
of the spade by a European planter the natives could liot be made to 
use it except in the manner of a kodali^ one man driving in the spado 
and holding the handle wlulst another standing in front lifted the earth 
by moans of a rope attached to the handle low down near the blade. 
The kodali made by the village blacksnrith is of soft iron as a rule and 
the socket for the handle is very massive and clumsy. Nowadays many 
kodalis aro manufacturod in Europe and imported into this c^)unti’y—I liave 
seen many kodalis made by the firm of John Perks & Sons of Wolver¬ 
hampton. Such imported kodalia are made of steel and last longer than 
the iron implements of indigenous manufacture. 


For digging holes, e.g., for fixing a pole in the gr<>und, a crow-bar 
is used. This may bo of iron or steel (sdbal ); or the chisel-shaped tmd 
may be of iroir but aflixed to a wooden shaft. Such an implement is 
known ns khanid \]taimUhi (Behar); khanadii (Orissa) j]- I’ick-axes are also 
used for such purposes. In Bengal tliey are genoially madti with two 
points {gdnti, gainia, gainti) as in Plate X, Fig. 8; in Orissa ilie one-pointed 
pick, konka, is also known—of the shape shown in Plate X, Fig. 0. 


For grass-cutting sickle-shaped implements arc u.sed. J'hese may be of 
soft iron or of steel or partly of iron and partly of steel. Tho.so of soft 
iron are generally filed so that they have a saw-like or toothed edge and 
are known as kachia or kdsthd ; those with smooth edges, generally 

containing some stool, are termed haasua. (In Orissa the tenn dd or dad 

is given to a sickleJike implement.) A number of drawings of tluiso sickle- 
like implements are giv^en in the plate, showing to what extent the shape 
may vary (Plate X, Figs. 10, 11, 12, 13, 14 and 15). In the narrow part* 
of the kachia, just in front of the wooden handle, tliere is goiiernlly a 
kink. Scythes and other large grass-cutting implements are known in 
Bengal, but are very little used. Frequenily grass is torn up by the roots 
by the men who get grass for liorsos. For cutting (!) giass in this way 
an implement known as khurpd is employed. This form of khurpd is 
sometliing in shape like a trowel (Plato X, Fig. 19). 3 he gr:is.s-eutter 

takes a tuft of grass in his left hand and slides the khurpd along tlie earth 

to cut the grass off at the root, l;mt more often than not the result is that 

the grass is torn up root and all. Another form of khurpd ^vith a long 
nan-ow blade instead of a short broad one is used as a weeding tool by 
gardeners (Plato X, Fig. 20). Other forms of w'ooding lools are the nironm 
and bida (Orissa). The nironee iB in shape very like a tinker’s soldering-bolt 
(Plate X, Fig. 21), whilst the bida is apparently like an Fngli.sh garden-fork. 

The garaacr {gouraai, gdrdsd) is used for chopping straw for cattle. 
The back of an iron blade about 6 inches long is let into one side of a 
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heavy wooden mallet (Plate X, Fig. 16), and the implement is used for 
cutting straw into small pieces, for which purpose the straw is laid on 
a flat surface such os a piece of wood. The following implements are 
described in the report from Hambalpur as made m this district for thresh¬ 
ing dhan:—Kahaliy apparently something like a shepherd’s crook, used for 
tossing about hay when threslring dhan ; an iron ring, which is fixed 

to a polo for husking dhan ; and dai, used for threshing dhan. 

For cutting down trees and for wood-cutting in general the implement 
used is the axe or adze {hurdli, Jculhari, kudhari; ianga^ tangi, tangari; basla, 
hasula, hamli). The ordinarj’ axe (Plate X, Fig, 18) is made of one piece 
of iron, wedge-shaped, and the hole for the handle is forged tlmough the 
thicker end of the wedge, its axis parallel to the cutting edge of the axe. 
►Sucli an axe-head is fro(juently 8 inches long and almost 3 inches thick 
:it the Ijrofid end, so that it is a very clunisy looking tool. The large muss 
of metal gives it, however, considtrable inrmrentun when in motion. Sonu‘- 
tinies tlie axe-head is a less massive affair and instead of the liandle 
fitting into a hole in the licad, the position is reversed and the axe-head is 
shaped with a kind of sjrike or tongue which fits into an iron-socket on 
the end of the shaft. By tlds arrangement the axe may be used witb 
the cutting-edge cither parallel or at right angles to the length of the 
shaft [sa: Figs. 17 («) and 17 (i), Plate X]. An implement like a crow¬ 
bar, kuradi, may lie used for splitting timber. For cutting small stakes 
and liillets of v'ood, for pruning trees, etc., a bill-hook is largely employed. 
In Bengal this is called ddo, in Behar and (.)rissa katari, and in Chota 
Nag})ur dabia, A numbin’ of drawings in the plate (Figs. 22, 23, 24, 25. 
20, 27, 28, 2'J and 30) show the variations in the shape of the bill-hook 
which occur in the provinc,e. The bill-honk is undoubtedly one of the 
most extensively used imyikauents in this province. It is at the same time 
an agricultural and a household implement and is ustdul for a great variety 
of purposes. 

Vessels which are used for drawing water from wells will be described 
under the head of diunestic utensils; for irngating the fields there is 
ireijuently used a canoe-shapetl vessel {dhunti, dhuni), swung by ropes from 
an arrangement of Itamboo poles. One end is depressed and is thus 
brought under the smfacc in the available water on one .side of a hand. 
On being released the dhunti swings u]) !)}• its own weight and pours the 
water thus taken up into the dry field on the other side of the band. 
Tliese vessels are generally made from the dug-out stem of palm-trees, 
but of recent years sheet-iron has ])een used jto some extent for making 
them. 


01) OooKMNo Utensils and otheu Akticles op Domestic Use. 

(fl) Cooking utemils. 

I’nidablc fire-grates made of iron are not used by Bengalis, as all 
their cooking is done over a hearth built of mud {chulha), but nevertheless 
a large variety of such portable fire-grates {ungatis) as shown in Plato XI, 
Figs. 1, 2 and 3, are made by native smiths, perhaps only for use in 
the houses of Europeans. Such ungatis may be seen in large quantities 
in the hardwai’o dealers’ shops in any of the large bazars. Besides fire¬ 
grates over which a pan or dish may bo heated, ovens {iezal) are mode 
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like large pill boxes of sheet iron 20 inches or more in diameter and 
about 8 inches high, standing on short logs (Plato XI, Fig. 4). Swijctmoats 
may be kept hot in such an oven, by putting coals both underneath 
and on the Hd. For handling Iiot ct)als iron-tongs {chimta) are used. In 
Orissa a kind of sjjooii is also used for tliis purpose {nia IcadM cfiatu). 
For baking bread a circular iron plate slightly convex upwards {idtod) is 
used (Plate XI, Fig. 5). Tins is simply placed over the stove {cfmlha) 
with the slightly convex side uiij)ennost and wlien it is hot the dough 
covered with flour is placed thereon. Iron frying pans for vogetal)h;s, 
&c., arc termed karahi {pilhakara chain, Orissa); large iron cooking pots 
karak. The large cooking pots for rice, stew, &c., are generally not 
made of iron but of tinned copper. Oovers for cooking pots are s«ano- 
times made of irt)U; they are called dhdkd. Iron plates {thalis) are some¬ 
times used. A large spoon used for cooking rice ^hdtd, kulchhul or chenicho 
(Hehar)] (Plate XI, Fig. G) is always ma<io <)f iron. So also are khanii 
[pithapaiia, Orissa) an implement made out of one flat piece of iron plate 
(Plate XI, Fig, 7) and used as a stirrer and for turning cakes w^hen 
trying; and jhdnjhard {jYtlichaiu, Orissa) a large sieve-like spoon used for 
lifting sweatmeats fr<un tlu; oil in w'lu(;h tlioy have been cooked. A 
ihdnjhard consists of a handle about 1 foot Irmg and a flat dist; about 0 
niches in diameter perforated with a large number f>f holes through which 
tlie excess of oil can flow away as tlie sw'oetmcat is lifted from the 
frying-pan (Plate XI, Fig. 8); vmthachatu (Orissa) is a similar utensil 
without the holes in the disc. Almost eveay household in Bengal jiossosses 
:i banlhi {panakhi, Orissa) which is a kind of knife fixed almost upright 
in a horizontal hoard (Plate XI, Fig. 11) and used for cutting vegetables 
and fish. The vtigoiable to be cut is pressed against the knif(;, '^riie 
banthi is fretiuently made t)f ratluir fanciful shajjes, and often there is 
added tt> the end of if, a si'rrated iron disc which is useful for scra.ping 
the cocoanut from its shell. '^J’he combined implement is termed kuruni. 

A somewhat elaborate kuruni is shown in Plate XI, Fig. 12. Kough knives 
{chhuri) w'ith straight blades are used for cutting goat’s flesh, &c. In 
Patna I savv many straight knives atid choppers, tlui whole knife, blatle, 
handle and all being forged from om.; piecte (Plate XI, Figs. 9 and 10). 

I noticed that the Imtchers instead of using these knives as a European • 
would do frequently held the hamlle between the toes and tlius coimirted 
the knife into an improvised Itanihi: it ajijiears to come more natural to a. 
native of Bengal to cut in tliis Ava.y just tis it appears to come iinue 
natural for him to dig with a kodali rather than with a spade. 

(b) Waicr-vcsscls. 

In Behar and the upper paitfs of Bengal where w’^ater has to bo drawn 
from wells, the manufacture of w^ater-vessels from sheet iron is an in¬ 
dustry of consideraViIe magnitude. The vessels which are most commonly 
used for drawing from the wells arc known as donos or doles. Two types 
of dole are known: the larger one (Plate XI, Fig. 13) may be described 
as a cylindrical vessel with a conical liotfom. The pieces of sheet iron 
of wliich it is made are fastened together with rivets wliich stick out on 
the outer surface of the vessel like studs. Attached to the toj) edge of 
the dole are two rings to which a rope can be made fast. These doles 
are generally about 1 foot in diameter and 18 indies high. They are 
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of considerable weight and on account of their conical bottoms they at once 
fill whom let down intf) tho well. For this purpose they possess consi¬ 
derable advantage over tho English pail or bucket which, having a- flat 
bottom, is very apt to float on the surface of the water and to be filled 
only with difliculty. From an artistic point of view also the dole is very 
much to be preftirred to the English bucket. A smaller type of dole 
(Plate Xi, Fig. 14) generally alsjut 8 inches diameter and 8 inches liigh 
may be likened in sliapo to an egg from which tho pointed end has 

boon cut away. This tyjxj of dole has rivets flush with the outer surface 

and is supjjliod with a handle somewhat like that of an English bucket. 
Ill the centre of this there is a swivel-ring to which the well-rojie is 
attached. Besides tho doles the ghara, ghuila or gagra is an iron water- 
vessel very commonly used (Plate XI, Fig. 15). The manufacture of a 
ghara has been already described in Gliapter IV. These vessels may be 

called pitchers. They are in shape very similar to the earthenware or 

brass gharas. The iron gharas made in Bengal are almost all rivetted. In 

Behar many gltaras may bo found in which the joints are brazed, but 

these are said to come from Mirzapur. In connection with tho drawing 
of water from wells, mention may lie made of tho jhugra which is a 
bundle of iron hooks so arranged that it liristlcs with hooks in all direc¬ 
tions. This is tied to a rope and used for recovering water-vessels which 
may Impjioii to have fallen into tho well. The vessel is sure to be caught 
by one of the many hooks on the jhugra, A common form is shown in 
Plate Xll, Fig. 8. 

{c) Personal. 

The razor (hhur, churra, khura)^ the nail-cutter {nartin), tlio receptacle 
for the Idack pomade used for blacking the eyes of children {kdnjal-hld, 

kajrowtaj kajranta') are iron articles used in the toilet. Razors are made 

and ground by most cutlers. They arc of the same shape as the European 
article (not hollow-ground), but are generally very rough affairs. The 
oriental barber who is such an exjiort as to bo able to shave a sleeping 
man without awakening him is not to be found in Bengal. The napit of 
tliis provinc.e is far inferior in skill to the ordinary English barber and 
cannot strop to a fine edge either his own country-made razor or one of 
good European make. The nails are generally pared and cleaned by the 
barber after the customer has been shaved. Tho kajrowta (Plato XII, 
Fig. 4) is a small spoon with a lid to tho bowl and a hook at tho end 
of the handle for convenience in hanging up the spoon. The black is 
made by putting a little oil in the spoon and heating over a lamp until 
it takiis fire. This toilet accessory is invariably hung from tho bottom 
of the bed in the lying-in chamber, so that tho ointment may be at once 
applied to fho eyes of the new-born infant. 

Finger-rings and toe-rings {angli^ anguri) made of iron are frequently 
worn by the poorer jicoplc. The blachsmith liimself very frequently wears 
an iron finger-ring. The iron bracelet which is worn by all married 
women has already boon mentioned (inde Chapter I). Necklaces partly 
made of iron may frcijuently be seen worn by men. 

(d) Miscellaneous. 

For cleaning tiio hookah an Ron skewer is used; for handling the 
charcoal for the pipe, a small tong is used—frequently simply a few 
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inches of the steel binding from a bale bent into the shape of a tong. 
J'or cutting the betel-nut, a special instrument is used \Jdnti^ saratha 
(Behar), guac&ti (Orissfi)^. This is in shape something like a nut-cracker, 
but instead of the broad crushing surfaces, there is on one side a sliarp 
steel edge (Plate XI1, Figs. 1, 2 and 3). Fairly good steel is required 
for this purpose as the betel-nut is very hard. The jdnti is frequently 
to son)e extent ornamented and its shape may be fantastically varied. 
The native of Bengal is very fond of keeping birds (generally green 
parrots) and the lurd’s-cage {pinjra, ptjra) is made not of wire but of strips, 
^ inch to i inch wide, cut from iron sheet, lliese strips arc put together 
in much the same way as the wires in an English bird-cage. The result 
is a very clumsy looking affair (J’iate XII, Fig. 5), which must be very 
much of an iron-barred dungeon for the unfortunate inmate. Such cages 
are largely made in Calcutta and Patna. Rat-traps built in the same 
substantial manner (Plato XII, Fig. 0) are more excusable. Perches for 
birds {udda) arc very frequently seen in the hardware dealers’ shops, l^hey 
arc generally hoop-like swinging perches and carry one or two dishes for 
water and seed. For locking doors, a padlock is generally used either in 
conjunction with staples driven into the door and door frame or with 
staples and bar or staples and chain. l\Iany imported cheap padlocks ijdld) 
are ustid and many very rough articles are made by the native blacksmiths 
after the hhiropean pattern. In the nciglibourhood of Patna, a somewhat 
fanciful form of padlock is manufactured (Plate XII, Fig. 7) and this type 
is very largely used in Patna city. In the morning a shop-keeper may. 
be seen going to open his shop with soTnething very hke a screw-driver 
in his hand, which is the key of this kind of padlock. 

III.-—Tools and ojiiku Aumct.ks uskd in various IIandickapis and 

Professions. 

The tools of the blacksmith have already been enumerated; those of 
the coppersmith, silversmith and goldsmith are similar, but smaller and 
lighter. The tools of the carpenter arc the hammer the wood¬ 

cutting chisel {rukhant), the axe (ba?'si), the plane (randa), tlie saw (am, 
art), the drill (bumar), the screw-driver (pechkas). These are all much after 
the same pattern as the European articles. The drill is .somewhat different, 
being worked by a kind of bow, the string of which passes onct? round 
the shaft of the drill. In l)uilding a hut or godown, the following iron 
articles are generally used :—nails (small— Icdnld ; medium size— pardk ; largij 
— gazdl), staples, Iiooks, door-hinges (kabjd), bolts (gazdl), door-bars, door- 
chains (hdnshlcdl). The nails are of various shapes. In Behar the doors 
are frequently studded witli nails with ornamental heads—.star-shaped witli 
hemispherical boss in centre. The door-hinges are invariably of the simplest 
pattern. In the construction of a boat a special kind of nail shaped f' ] 
(pdldna) is used for holding together and in place the planking of the 
hull. Large bolts are used for fastening together the keel and the ribs. 
Boat anchors (nangar) are generally of the shape of grrq>pling irons. The 
anchor chain (sikii, sikul) completes the list of iron articles in an ordinary 
native boat. The mason u.ses an iron or stool implement for cutting and 
sluiping bricks (basuH) and a trowel (karni). I’he durst uses scissors (kainc/d) 

o 
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1111(1 iie(*(ll<!s inuflo of Htool, All llio country-mado scisaorB are evidently 
luiule niter Hie palterii of tluj lOriropoan article. The shop-keopor uses 
scales for wei^liiiif^ wliicli j^Miiorally have iron-])aTis and often iron beams; 
and ev(.ni n Kinull .slioji-koepar often kcoj>B his money in a safe. Safes 
are iiiade and repaired l>y the Jarf^-er blacksmiths, but no doubt such safes 
are not jiarticnlarly burj^Iar-pi-oof, their chief advanta<^e lyinj? in their 
vveiglit, wliich prevents them from beln^ carried bodily away and in 
their liaviiif: thick iron iilato walls Avhicdi cannot easily be cut through. 
As a result of the so-called ^^ivadcuhi movement, there have started within 
the last, lew years several native fimis for the manufacture of safes ordy, 
and some oi tlieso linns claim to manufacture safes e (iial to tho best 
I’.iiropean aiiicdes. At tlie recent Industrial and Agriciill.ural Kxliibition, 
('alcntta, 1:>0(J-07, a native lirrn offered safes to stand any tests. 


IV.—Whacons. 

I’iHouali has already been said about the manufacture of guns (handtik) 
at ]\lon;,’h> r. I’lii' number of guns manufactured in other jiarts of the 

jirovince is negligilihi. Jhstols .are also manufactured by the gun-makers 
«.f JMonwhvr d'hese same mistris also manufacture sword-sticks which are 
111 imitaimn o| tlie Ijurojiean articb's. ^I'he only part of llengal in which 
at lh(.> I'leMaii day aiiylhiiig’ ot tho nature of a. sword or dagger of indi- 
gi'imus design is mannfaidtired is the Darjeeling district. Here the Nepali 
l.ami mil[infactII:'i‘S and kdlurm (l*late XII, Nig. Ill, the former being 

b^ lar (be more common ot tin' two. The kitki'f lilade is generally about 
1 foot Jong, llioiigh oecusionally much longer blades are produced. The 
\ lu A eha 1 ;u iei ;st n* shane ol tin.' bhuh^ is too Avell known to need descrip¬ 
tion (IlaJi' XII, figs. 5) and 10). Drolialily also a few Lepchha knives 
(/a/.x) (]*late XII, Fig. 1'.^) are nuuh' in tliis district. In the bazaar of 
the town of 1 taijeeling many interesting knivi'S, daggers, swords, &c., 
are exhibited liy the curiosity dealers. TIk'so are ahvays said to come 
from Tibet, l.{huta.n and Nejial. 1 made spticlal en<|uirics to s(io if these 
articles actually did come from the places mentioned or if they Avmre 
manufaetnred in the buftfis around Darjeeling. It appears that they are 
net manufactured to any extent in the Darjeeling district. A few /cu/crin 
which are said to come from Nejial are no doubt manufactured here, but 
that is about all. The ex|)huiatiou of this lies in tho fact that the 
present Darjeeling district before it was taken over into Bengal was almost 
uninhabited, and all the Nepalis, Bliutias and Lepclihas to be found here 
ari> (juite recent immigrants, and consider it natural to import articles 
trom Nepal, Bliuian and Sikkim, ratlier than maiiiifacture tJiemHel\’'es. Men¬ 
tion has aJi-eady been made* of the sptyial Nepal steel Avitli which the best 
kukriK are sapposi'd to lie made. liiidoubtedly many kukris Avhicli can be 
I'ought in Darjeeling an' made of Au-yy line st(*el. Tlie inferior (pialitv 
iAikih wbicli can als(» be bonglit are probably all manufactured from 
I'.urn; .can stirel r,.uud aboul Dai jeebug. The blade of an ordinary kukri 
not ornamented. Souu'times a little ornamentation is chased on tho 
blade, the disiga eousistiiig of llms of small semicircles or dtds or 
simmus lim ,-. o. Avleeli the constituent parts are circles, or patterns com¬ 
posed of straiebt lines (IMate Xlil, Fig. 1). The straight lino, the dot 
and tbo circle are the only eonstltuents of the patterns of the Nepalese 
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kami. The patterns on an ornamented kukri may also bo inlaid in brass. 
A very common inlaid pattern is a|)parcnt]y an ima^o of the rising’ sun 
(Plate XII1, Pig* 3). I found a kavni in Darjeeling who was able to 
make for me an ornamental kukti^ equal to any from Mepal, but as a rule 
he had no demand for such articles and never thought of making them 
unless he was given a deliuite order. 

Large knives for sacrificial purposes {kanru^ dao) are manufactured in 
several places in South-Last Bengal. T'hese knives are kejit in Hindu 
temples and are used for striking off the heads of sacrificial goats, d’he 
knives themselves are wicred. There are two t^qios of such knives. The 
one is very similar to the ordinary bill-hook and is aliout 2 fe et long. 
The other type (J*lato XII, Fig. 10) has a very cliaracteristic shape. It 
is identical in design with sacrificial knives manufactured in Assam and 
Last Bengal. Probably the pattern originates in Assam or the verv 
eastern districts of hiast Bengal, as therii is some resemblance lictween this 
pattern and that of another type of sacrificial knifts used in Assam and 
Bhutan. It is characteristic of the weapons of the Mongolian ra(*es, that 
the blades broaden at the end. JMoreover, at the present time kniv’es of 
this type appear to be more nitsely made in these eastern disfricts Ilian in 
Bengal. Hill 'rijipera and Sylhet are especially famous for them. In 
Bengal the best examples are made in Nadia and in Duhrajpur (Birbhum 
district). Tliese knives are large and heavy, lieing often d bud loii"", 
with an average width of blade of 4 or 5 inches. They are ornamented 
with brass inlaying and with ordinary cliasing. At the end of the blade 
an eye is frequently drawn and the handle is commonly ornamcaited 
with an elephanPs head, the blade ])rojecting from the mouth of the animal, 
ddie back of tlie lilade is ornamented Avith sfi’i|^>s of inlaid lu-ass. In 
several oxanqiles from Dulaajpur the blades were ornameutiul Avith chased 
floral ]>atterns (I’late XIH, Fig. !)). 

Battle-axes are still manufactured in (Jhotn, Nagpur and Orissa., d’he 
most common fonns are shoA\m in l*late XII, Figs. Id and II, hut, man\' 
variations from this are found. These axes arc iioav used as weapons of 
self-defence against wild animals and are c.arrierl l>y people goiiiL!,' into 
jungles. They are also used to some e.xtent as ordinary' ha(diets and for 
sacrificial purposes. Tliese axes frequently l)i.;a,r some slight chasi^d orna,- 
mentation, the jiattern of Avhich is invariably composed solely of stiaight 
lines, dots and portions of circles (Plate XIII, Fig. d). 

Bows and arrows are still fre(|uently seen in the Sonthal Parganas, 

in Chota Nagpur and in Orissa. The arrow hiaids are of iron O’late 

Xll, Figs. 10, 17, and 18). The Honthalis are said to be t'xceedinglv 

good shots Avith these Aveaponsj with Avhich they do all their huntin*'-. 

Fven tigers and bear are hunted Avith the how and arrow, and the 
arrow can bo shot with such speed as to jienetrate the thick hide of tlm 
wild pig. For birds and smaller game, a lilunt-headed arrow is used 

(Plate XII, Fig. 20). Kvmn fish and aquatic animals an; kill<;d Avith tlie 

boAV, and Plate Xll, Figs. ID and 21, show the missiles use I for this 
purpose. The three-pronged arroAV is for garii/als, the fish-eating ej-ocodiles. 
Spear-heads of iron are also made in (Ihota Nagpur and Orissa. Idii' 

spear-heads are pointed and not blade-like. The round shields of Ben<*;d 
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are scarcely made nowadays. It is not, however, so many years since 
steel or iron circular shields were made in the Sonthal Parganas and in 
(diota Nagpur, Plate XII, Fig. 22, shows such a shield. Again, it 
will be noticed that the constituent parts of the ornamental pattern are 
straight linos and parts of circles and that no other curve occurs. 
1'his, the absence of any but the simplest curve, appears to be a 
characteristic feature of ornamentation designed by any of the aboriginal 
tribes of Bengal. 



CHAPTER VI. 

A SHORT ACCOUNT OF THE MODERN INDUSTRY. 

The insignificance of the iron and steel industry of this province has 
already been emphasised; and from a study of the art of working in iron 
and steel as practised by the native blacksmith voiy little has been found 
in favour of this branch of the industry. The native blacksmith generally 
works only to order, and is thus frequently idle; even when at work the 
amount of material he can handle is very small; and the products of his 
handiwork are neither noted for their durability nor for their beauty. 
Nowadays many of the articles he produces are inferior imitations of 
European ai’ticles. 

The only pleasing side of the industry in this province is what we 
may call the “modern industry,” iron and steel work carried on in large 
works according to European methods. This industry is of course quite 
small, but it has developed very greatly vithin retjont years, and its 
condition and future prospects appear very hopeful. And although there 
are only a few such, this province can boast engineering works which 
in size and equipment compare very favourably with all but the largest 
works in England; and the Bengal Iron and Stool Works produce pig-iron 
in blast furnaces of the most up-to-date pattern. In this branch of the 
iudustr}^ Bengal compares very favourably indeed with the rest of India. 
This is the only province in which pig-iron is produced, and the 
importance of the private engineering firms can bo judged from the fact 
that of a list of nine firms in the whole of India, which are considered 
by the Government of India of suflicient size and importance to be allowed 
to tender for Government work, seven are Bengal firms. 

The following list gives the more important iron and steel and 
(■ngineering works in the province: •— 

The Bengal Iron and Steel Co.’s Works, Barakar. 

Messrs. Burn & Co.’s Engineering Works, Howrah. 

Messrs. Jossop & Co.’s Bridge Works and Foundry, Howrah. 

Messrs. Jessop & (Jo.’s Engineering Works, Calcutta. 

Messrs. Jessop & ("o.’s Rolling-stook Works, Garden Reach, Calcutta. 

East Indian Railway Engineering Workshops, Janialpur. 

East Indian Railway Workshops of the Carriage and Wagon Department. 

Lillooah. 

Elastem Bengal State Railway Engineering Workshops, Eanchrapara. 

Government Gun and Shell Factory, Cossiporo and Ishapore. 

Government Rifle Factory, Ishaporo. 

Measrs. J. H. King & Co.’s Engineering Works, Howrah. 

The Hooghly Docking and Engineering Co.,' Ld., Howrah. 

The British India Steam Navigation Co.’s Docks and Engineering Workshops, 

Howrah. 

The Ganges Engineering Works, Howrah. 

Messrs. Turner, Morrison & Co.’s Ship-building Yards, Shalimar. 
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iJeHidoB thcso, ilicrc arc a larg-o number of smaller firms, e.g., IVlessrs. 
Butler & C.V). of Muzaffarpur and varirais firms under native manay;ement 
in and near Calcutta. Some idea of the numlier of those smaller films 
may be obtained from a directory. IMossrs. Thacker, Spink & Co.’s ('alcutta 


Directoiy for 1007 returns— 

Boilor-makers ... ... ... ... 2 

C^atlors ... ... ... ... 4 

Eleotrioal Engineers ... ... ... 20 

Moclianioal Engineers ... ... ... 20 

Structural Engineers ... ... ... 10 

Engineers and Oontraotors ... ... ... 87 


The followin^r table, giving figures to show the magnitude of some; 
of the larger works, must bo considtirod as only a very rough approxima¬ 
tion. It may be taken as ajiplying to the period 1005-00 : — 


■VVOHKS. 

Number of 
men 

employed. 

Amount 
of raw 
materials 
used per 
aunum. 

Value of 
products 
per 

anuum. 

1 

1 


Ba. 

Be. 

Bengal Iron & Steel Works, Barakar... 

3,000 

... 

36,00,000 

Messrs. Bam & Co., „jLd., Works, 
Howrah. 

4,500 

20,00,000 

' 40,00,000 

Messrs. Jossop & Co.’s Works— 


1 

1 

1 

Garden Beach 

1,300 

1 

1 

1 

1 

i 

Cah5ut(a ... ... 

• • • 

1 

i 

i 

Howrah 

1 

1 

t 

1 

i •»• 

East Indian Kuilway— 




Engineering Wor kali ops, Tanialpur 

10,000 

1 

... 

51,00,000 

Wagon iShopa, Hillooah 

! 3,500 

1 

• • • 

i 

i 

Eastern Bengal State Bailway 

Engineering works, Kanchrajiora. 

1 

... 

i 

1 

Government Gun and Shell Eactory, 
CoBsiporo and lehaporo 

C,000 

30,75,000 

i 

I 

1 

1 

Govornraont Iviilo Factory, Ibhaporo ... 

1 

0,5(1,000 

! 

The Hooghly Docking and Engineer¬ 
ing Co., Howrah. 

1 

200—1,000 

2,50,000 

i 5,-50,000 


These figures show d0,000 men oinjiloycd in seven works only; 1 lie 
total number employed in iron and stotd and engineering works may be 
roughly estimated as at least 40,000. 

The following brief accounts of some of the more important works 
are written after a personal visit to the works concerned. 1 must liere 
offer my best thanks for the facilities wliicli were in all cases exteii(h*d 
t o me:— 
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The Bengal Iron and Steel WorJeSj Bardkar. 

Those works are situated on the grand chord lino of the East Indian 
llailway, a few miles frotn Asansolo. They consist essentially of blast 
fiirnacos and a foundry. There are tlu-oo blast furnaces, Avhich are all of 
the same typo, witli cup-and-cone arrangement for feeding and closing the 
mouth, and tlic hot ])last is supplied by five tuyi'res to each furnace. The 
blast is heated by Cowper stoves, of wliich there are eight. At the time of 
my visit, two furnaces wore in blast and two stoves were in blast and six in 
gas. The size of tluj furnac;es may be judged from the juoduction. When 
three furnaces are in blast, this amounts to 0,000 tons per nionth. The 
coke for the furnaces is at present largely obtained frran Jheria, though 
it is scrif)UHly under considiiration by the firm to make all their own 
c«')ke so as to ensure ixniformity t>f (luality. 'J’ho lai-ge percentage of ash 
in Indian coal and coke is om; of the dilficulties which beset the producer 
of pig-iron in this country. Tlux ore is oldained over a <!onsiderable area 
in the llengal cf)al-f'H!lds, and very different grade ores are oVxtained from 
the va,lions workings. The ores all contain the iron in the form of Fe^ O 3 ; 
and some, e.g., the Kalimati ores, arc high grade and contfiin as much as 
Oo per cent. iron, ddic: majority, liowcver, (‘ontain a. high percentage of 
silica, often as nuich as fO per cent. With tlie present system of working, 
the various or(!S are mixed so as to feed the furnace with a mattirial of 
constant proportions. The < ’om]iany are, however,* prepared to work with 
purer ori^ in oiu; furnace so as to produce a. luematitx! [)ig suitable for 
a(*id-hea.rt,h sUuil-making, if then; is sullicicnt demand. The limestone used, 
i;omes from fSutna. 

The ordinary foundry pig produced has the following composition: — 


{AualyncH kimJIij >iup[)/iril hi/ IJm General JUanafier of I he Workn.') 



No. 1. 

No. 2. 

No. .'i. 

No. •) 

Si 

... 3-40 

3-0() 

2-75 

2-40 

M 11 

... 1-40 

1-50 

1-75 

1-80 

P 

... 1-20 

1-30 

1 - to 

1-15 

S 

... 002 

0-U3 

004 

0-04 

C (graiihilic) .. 

... 3-45 

3-20 

3-00 

2i)0 

C (eombint'd) 

... 0-23 

0-20 

0-30 

0-4() 


wliich, the Ckunpany claim, shew that their pig compares favourably with 
the best English foundry pig. 

The foundry which is close; to the blast furnaces produces about 15,000 
tons of^ castings per a,nnum a.nd is capable of making from 25,000 to 

d 0 , 0()0 tons. The Bai’akar pig only is used for the foundri(;s. The bulk 
of the castings are pipes and pot-sleepers, but at the time of my visit 1 
saw a number of small and intricate castings being made also. 

At Ihirakar there is also a steel-producing and rolling plant (two 

25-ton basic open-hearth furnaces and rolling plant to correspond) wdiich 
was put up and convmencod work in 1904, but Avas closed down and is 

now lyit»g idle. (A discussion on tin; general question of stoel-production 

in liengal wdl be found in C'hajiter \ 11 I.) 

A largi; nundjer of the workers at Harakar are lmus(;d by the douipany, 
and great care is taken that the dwellings shall be kojit in a perfectly 
sanitary condition. Distilled water being produced in quantity in the 
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works is supplied to all. The Company’s own medical officer systematically 
inspects the linos, and a thorough system of control is in vogue. 

Messrs. Burn ^ Co.^s (Ld.) WorAs, Ilowrah, 

These works are situated on the Howrah side of tlie Hooghly and 
liave the advantage of a considei-able length of river-front for ship-building 
and for taking in and despatching goods. They are also well connected 
with the railways. The works may for convenience be divided into four 
sections—(«) the foundry, turning, fitting and engine-shops; {h) the bridge 
and girder-shop ; (c) the wagon-building yards ; (d) the sliip-building depart¬ 
ment. Besides these, there are also large store godowns for the storage 
not only of materials for construction, but also of goods which are sold 
by the Company as dealers. 

The ship-building department is necessarily on the river front; the 
bridge-shop runs at right angles to the river front right away back from 
the river to the public road on the Ilowrah side. It is a very large shop, 
1,200 foot in length, and is fitted up in the most modern fashion for 
sy.stematically turning out large quantities of work It has overhead electric 
cranes, multiple electrically-driven drills and hydraulic and pneumatic 
rivetters. The wagon yards run parallel to the bridge-shop on the one 
side, and on the other^sido are th(^ turning shops, fitting shops, foundry, 
etc. The whole works are conveniently fed by a system of rails running 
from the river-front. 

At the time of my visit the works had on hand a con.siderable amount 
of bridge-work, ,000 jute wagons for the Bcngal-Nagpur Railway, a small 
ocean-going steamer being built under IJoyd’s survey, a number of ferry 
boats for the Rangoon service, a floating waste-pipe for flie steam dredger 
Sandpiper for the Calcutta I’ort Commissioners, the erection of a number 
of steam ferries also for the Port Commissioners, as well as a variety of 
work in the engine shops. 

Messrs, dessop ^ Co.'s {Ld.) Works. 

The works at Howrah arc essentially bridge and roof works. I'hcre is 
‘ one king 1>ridge-shop wliich comes up to the river-fiont at one end and is 
supplied with electric overhead cranes, multiple drills, liydraulii^ rivetters, 
etc. Tlie foundry is also here, having been lately transferred from 
Calcutta, ’rhe cliief work on hand at the time of my visit was for flu* 
now jetties and godowns for the (’alcutta Port C’ommissioners — steel and 
reinforced concrete structures. '^riiere was also a large order under 
execution for mill-work—pillars, roof-work, shafting, jnilley-drivcs, journals, 
etc. 

I’lie Phoenix Works at Calcutta are the engine-building shops. Here a 
number of small winding engines for tlie Bengal collieries vveiij undei 
construction. A number of jute presses were also being built. 

In the Rolling-sloek Works at Garden Reach all parts of a wagon are 
manufactured, except wheels, axles and axle-boxes. At the time of my visit 
they had on hand an order for 500 wagons for the East Indian Railway 
and COO wagons for the Bcngal-Nagpur Railway. The works were fitted 
with all the most modern appliances, eg., for rapid cutting of heavy steel 
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sections, for cutting plates, multiple punching, die-stamping, pneumatic 
rivotting, etc. In the case of the wagons for the East Indian Railway, 
the order for wliich was placed owing to emergency, the springs and draw¬ 
bars were being made, although the Railway Board had decided that these 
parts could not bo made in this country and must be imported. 

* 

Tha Oovernment Qun and Shell Factory, Coasiporc and Jshajjore. 

I'he size of this factory can be judged from the largo number of 
hands employed (6,000). At the time of my visit the factory was producing 
50 l8-pounder quick-firing field guns and 180,000 shells per annum. On 
account of the necessity of using very special steel for the construction of 
guns and shell, a steel-producing plant is an important part of the factory 
There are at present two 10-ton acid open-hearth furnaces, and the material 
used for these furnaces is scrap-steel, hsematito pig from Cumberland, and 
a very small quantity of ore. Those furnaces can produce 40—GO tons per 
diem, which is a much larger quantity of steel than required by the factory 
itself in time of peace, and the Factory Superintendent is at present trying 
to find a market for the excess production I'ho shell-making shops cover 
a very large area. The size of tliis branclx is being very much increased 
and it is being transferred from Cossipore to Ishapore. The largo steam- 
hammers and hydraulic presses arq a feature of these shops, 'riio making 
of guns has only recently boon taken up again at Cossipore. In the 
shops devoted to gun and gun-carriage making, tho work is of a highly 
specialised character requiring highly skilled workmen. The castings and 
forgings required are of a liighly complicated character, and tho subsequent 
machining requires not only exceptional and ingenious machine tools, but 
also tools capable of working to an exceptional degree of accuracy. The 
shops devoted to fuse and gauge-making are instructive examples of 
automatic shops. 

Since tho Boer War, it has been decided that the ordnance factories 
in India must be enlarged sufficiently to supply all tho warlike stores 
required by the Indian Army, and consequently Cossipore and tho Ishapore 
branch of the factory will be greatly enlarged. 

Although the labour required in many parts of the factory must bo 
highly skilled, yet practically all tho workers have bocm entii-oly trained 
in tho factory. The labour as recruited ^ is generally quite untrained. A 
notable feature is the largo proportion of Muliammadau workers. In the 
automatic tool shops the men earn 5| annas per diem, whilst the highest 
trained •mechanics can earn Re. 1-8 to Re. 1-12 per diem. Tho officers 
in charge of this factory claim that they have dotio a great deal for 
the iron and stool industry of tho province in tlic way of training 
mechanics, who frequently leave to find employment with private firms. 
Most of tho workers at tho Ishapore Factory are housed in dwellings 
provided by the factory, and great care is taken that these quarters shall 
be clean and sanitary. 

The Government Rijle Factory at Ishapore. 

This factory is close to thq Ishapore branch of the Government 
Gun and Shell Factory. It is scarcely yet in full w'orking order, but 
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during the next year it ia exped.ul that 80,000 rifle, will be manufactured 
lioro. A visit to this factory loads to an npprociation of tlie accuracy of 
the work required in a regulation rifle and to the conviction that the 
native of India, under proper supervision and guidance, is quite capable of 
doing even the highest class of work. 

* The Enginecrinff Workshops of the Eiist Indian Railway at Jamalpur. 

The workshops are equipped with all necessary accommodation and 
appliances for building locomotives and the manufacture of railway plant 
and material of all classi's (except rails). The iron foundry turns out over 
2,000 tons of castings, the steel foundry about flOO tons, and the rolling 

mills about 400 tons of iron and steel Imrs per month.The 

works cover 00 acres, of which 10 are roofed over. 

* The Rollinj-stock Works of the East Indian Railway at LiUooah. 

"hhe workshops and staff (juarters cover an area of some 200 acres 
and about -‘hoOO men are employed in the construction and repair of 
rolhng.slock. 

• Nu‘. Tisitctl. Accouiila takcu fr. in Ka.l Indian liailway Timc Tuble, February 1907, pp. 108-100. 





CHAPTER VII. 


INSTRUOriON IN THE TEOHNIQUB OF THE INDUSTRT. 

Vkry little has been done in the province in the way of imparting a 
knowledge of the technique of the iron and stool industry in professedly 
educational institutions. At the Civil Engineering College, Sibpur, there is 
a department of mechanical engineering with well equipped foundry, smithy 
and turning shops, and all the students as a matter of course pass through 
this department. The native students arc of the Bahu class and in practice 
it has resulted that the majority of the successful students of the College 
have obtained appointments in the Public Works Department of the 
Government and that few have taken up mechanical engineering as a 
career. This class of students are of too high a social standing to work as 
me(5hanics; they have as a rule no money to start concerns of their own ; 
European firms will not employ them as foremen, because Europeans are 
considered much more satisfactory in handling labour, and up to the present 
the number of native engineering finns who might employ them in this 
way is oxcoodingly limited. Naturally, therefore, the majority of the 
successful students are attracted to the Public Works Department of the 
Government whicli can find them employment. 

At the Civil Engineering College there are a limited nmnber of 
Europeans and Eurasians taking the same courses as the native students, 
and some of those after passing satisfactorily tlu’ough the College obtain 
employment as foremen in the European firms. 

There are also at Sibpur a few artisan pupils who belong to the mistri 
class. Those come at an early age and pick up their education in the 
shops. They are given a small salary, Rs. 3 to Rs. 5 per mensem, to 
compensate their parents for their labour, and as they grow older they 
obtain employment as mistris in some of the Calcutta engineering works. 

In th (5 following institutions which are afliliated to the Civil Engineering 
College, Sibpur, the students r(5Coiv<j a course of manual training which 
includes a certain amount of work in iron and steel 


The Dacca Engineering College. 
The Debar School of Engineering. 
Patna Collegiate School. 

Burdwan Technical School. 
Midnapore ditto. 

Ranchi ditto. 

Bhagalpur School] (B classes). 


Dacca Collegiate School. 

Rangpur Teohnioal School. 

Pabna ditto. 

Comilla ditto. 

Darisal ditto. 

Rampur Boalia School (B classes). 
Myrnensingh School ( ditto ). 


Victoria Sohool, Kursoong. 


All the students in those schools aro of the Bobu class (except at the 
Victoria School, Kursoong, Avhich is reserved for Europeans and Eurasians), 
and are even loss likely than the students of the Sibpur College to find a 
career in the mechanical branch of the Engineering profession. 

With the growth of the Swadeshi movement, there is some possibility 
of those stud(5nts starting small concerns of their own or managing small 
concerns finajiced by small native capitalists or of finding employment in 
larger native concerns if such aro started, but even the keen advocate of 
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industrial development ol tlie couurry, 

BpriuKiug up as ouc migM have expected. 

k Rin,.atory School, of Aliporo and Uazanbagh teach blacWth . 

rdlrnornppoar, however, that for the arti»n cla«e» ““F'yJ “ 
Itaoob ™ 11 ’ „jidont education i. required than 

: 'riit rxt 
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iron and steel industry in the province it does not appear that any furthe 


direct educational measures are necessary. 



CIIAPTEE VIII. 


PROSPECTS OF THE IRON AND STEEL INDUSTRY IN BENGAL. 

The development of the modem iron and stool industry on the factory 
system -wpuld bo undoubtedly to the advantage of the province, especially 
if it were made imperative on the factory management to provide sufficient 
thoroughly sanitary house accomodation for their workers. The province 
would gain, as a larger number of the inhabihints would be occupied in 
a thoroughly profitable manner, instead of wasting their time either from 
want of work or want of knowledge and training, and whether the capital 
by which the factories wore financed were European or Bengali, it would 
not affect the result, viz., that the province would be richer by the 
market value of the additional work done. The province being richer 
would bo less likely to suffer from famine. The development of the iron 
and steel industry could not bo objected to on any similar ground to that 
on wliich complaints against the jute mills are sometimes* based, viz., that 
owing to the high price which can be obtained for jute, largo areas 
previously under rice ai*e now given over to jute cultivation, consequently 
the rice crop is diminished and the price of foodstuff is raised. There 
would no doubt be some difficulty in inducing any very largo number of 
the people of the province to adopt the factory system and leave the villages 
of their birth and the land to which they are attached. But if hand in 
hand with the development of the factory system the native coiild bo 
taught improved methods of agriculture, many men could be spared from 
the land for factory work without any decrease in the crop production. 
There would probably bo still further difficulty in inducing the workers 
to live contentedly in clean and sanitary quarters supplied by the factory 
management. But such a system would do a groat deal to improve the 
health and physique of the race. And this taken in conjunction with the 
mental development which would also result must be considered as a very 
strong argument in favour of the factory system. There is, however, some 
objection to the congregation of too many factories around one centre such 
as Calcutta and Howrah, as in the neighbourhood of a large city it would 
bo difficult to compel the workers to live in factory quarters, and unless this 
could bo done, the result of the congregation of factories around the cities 
would simply bo that a considerable proportion of the population would 
move from the country districts to the native quarters of the cities where 
the sanitation is even worse than in the villages. For the sake of the 
working classes it would be preferable for the factories to bo more or less 
distributed along the lines .of railway and for now factories to be 
started away from already existing native cities so that the housing of 
the workers could be properly tackled at the start in each case. 

It will of course be alwaj^s necessary for a certain number of black¬ 
smiths to work in their present style in the small villages to make repairs 
in the agricultural implements of the raiyat population, to shoe the cattle 
and so on; and probably the number of workers of this kind wliich will 
always bo required is not much less than the present total of native black¬ 
smiths. There appears, however, no reason why the number should increase, 
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nor does it appear desirable that this should occur. Agricultural imple¬ 
ments, such as kodalis, sickles, bill-hooks, etc., can bo made more economi¬ 
cally and of l)etter quality i» factories than on the “ cottage ” system, 
and with increase of railway communication, the distribution of factory- 
made articles of this class will bo effected more and more cheaplyso that 
the scope of the village blacksmith will in time bo reduced down to 
repair work only. 

The development and future prospects of the industry on the factory 
system depend on a large number of different factors, e.g.^ on the advan¬ 
tage which tho local industry can count on seeming over the European 
trade on account of freight costs, on tho growth of the local demand, 
and especially in this country on the support of Government. In discus¬ 
sing tho matter wo must consider that tho local industry is in competition 
with European rivals which Ixave slowly developed, and as the result of 
long experience have in many directions come very near perfection. There 
ore many specialised branches of the trade into which the local finns can 
scarcely hope to enter, c.g., the manufacture of engines of high power, 
of electrical machinery or of boilers. Tho demand for such articles in this 
country is limited and their manufactiu’o requires a large special plant 
and special oxporiomso. Again in siic.h a trade as the manufacture of 
nails, nuts, Ixolts, rivets, washers, etc., ihe local Urms cannot compote, Tliis 
class of go(xls can bo shipped out for much the same cost as tho raw 
materials required for their manufacture, and tho local industry is in this 
case not at all helped by the shipjdng tariff. 

The direction in which it appears there is most chance of success 
is in heavy work, such us bridge and mill-work, etc., for here a high 
degree of specialisation is not necessary, a developing country has 
considerable requirements in this dirotition, and the shipping rates are a 
considerable help. The assistance derived from the shipping rates comes in 
this way:—The rate jxer ton increases enormously with tho weight of 
the smallest parcels into which the goods can be packed. Thus quoting 
from shipping rates kindly supplied to mo by Messrs. Burn & Co.:— 


January 2906—Machinery — Glasynw—Dirhenhcad to Calcutta. 


K. d. 

Under 1 ton lifts ... 13 6 per ton weight or measurement. 


1 ton 

and under 2 ton lifts 

... 16 

0 

ditto 

ditto. 

2 

ditto 

3 ditto 

... 20 

0 

ditto 

ditto. 

8 

ditto 

5 ditto 

... 28 

4 

ditto 

ditto. 

d 

ditto 

8 ditto 

... 42 

6 

ditto 

ditto. 

8 

ditto 

10 ditto 

... 67 

6 

ditto 

ditto. 

10 

ditto 

15 ditto 

... 86 

0 

ditto 

ditto. 

15 

ditto 

20 ditto 

... 125 

0 

ditto 

ditto. 


Local firms manufacturing this class of goods will import their raw 
nxaterials at a much cheaper rate than the finished article can be shipped 
into the country. 

The recent freight-war in the shipping trade from Europe to Calcutta 
has been to tho general disadvantage of the iron and steel industry of 
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the province. The rates from Glasgow or Liverpool to Calcutta dropped 
in 1905 to less than half the figures ruling in 1900. Thus:— 

January 1000 — Olasgoto to Calcutta. 

Iron and steel, 20s. per ton and 10 per cent, primage. 

April 1906. 

Iron and steel, 9s. 6(1. per ton. 

with a corresponding drop for other classes. 

This of course means that the area over which tho Bengal firms can' 
compote at an advantage due to tariff becomes more limited, for duriiig 
the same period the railway tariffs have remained practically unchanged. 

In this country tho local industry is specially dependent on the Govern¬ 
ment, as with tho Public Works and almost all tho railways directly under 
its control, it is by far the largest consumer of all classes of iron and steel 
goods. Tliis can bo seen at a glance from Tables V and VI, Chapter 11, 
which show that Govoriimont takes about as much as tho total private 
trade. Government has gi'adiially given to tho local firms a larger share 
of its orders, though the protracted deliberation before each concession has 
been made—and this only after tho earnest protestation of the firms 
concerned—has produced in many quarters tho fooling that Government 
has not really at heart the welfare of such local firms, hut would prefer to 
continue as of old to place all its orders in England through the Stores 
Department of tho India Office. Tho Govemmont Resolutions giving a 
share of Govominent orders to the local trade wore issued in the years 
ISS.T and 1898; in 1891 a Resolution was issued which was regarded in 

many quarters as a drawinghack from tho policy inaugurated in 1883, but 
since 1898 tlio policy adopted has been more liberal. In 1900 an exten¬ 
sion of tho concession of 181)8 was made which was much appreciated in 
certain quarters. Since that date local firms have been allowed to 

compote for a certiun fraction of tho wagon-supply for Government and 
guaranteed railwuiys, 

Tlio problems of pig-iron and steel production must be considered 
separately. There is still a very largo quantity of pig-iron imported into 
tho Province for foundry purposes, and tlio local firm producing foundry * 
pig could legitimately hope to secure the greater portion of this trade. 
There is, however, among tho local engineering firms an objection to tho 
Barakar pig, on tho ground that fine and intricate castings cannot bo 
made with any certainty in this iron. On tho other hand the Barakar 

firm itself makes fine and intricate (tastings wdth ease from its own iron, 

and the management is quite willing to sliow the representative of any 
onginooiitig firm over the foundry to see such castings being actually made 
there; and it also maintained that tho analysis of Barakar pig shows it 
to he quite suitable for tho finest class of foundry w'ork. 

For the demand for foundry pig there is a limit: if, however, the 
nuniufactiiro of stool once liad a proper start in this country, tho limit of 
the demand for pig-Irori would then bo enormously extended. The produc¬ 
tion of stool in Bengal already has a history. A small Siemens acid-lined 
furnace was first erected at Cossiporo in 1893 under the direction of 
Major-General (then Captain) Mahon, R.A., anl since that date steel has 
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been successfully manufactured at Cossipore. Recently tlie productive 
capacity has boon increased by the erection of two 10-ton furnaces of the 
same acid open-hearth typo, and now the factory is capable of turning 
out from 40 to 00 tons of steel per day. This amount is, as a matter 
of fact, not at present produced, as the factory itself does not always 
require tlois quantity, and arrangements have not yet been made for the 
disposal of the excess. At Jamalpur also a certain amount of steel is 
produced by the acid open-hearth process. This process cannot, however, 
bo considered as the proper one for the thorough development of the 
iron and steel industry of the country. What is required is a steel-making 
process, using countiy-mado pig as the chief material; and owing to the 
quality of the average ores of Bengal, the average pig produced is not 
sufficiently pure for use in the acid-hearth furnace. The basic open-hearth 
type is undoubtedly the furnace required for the production of high class 
steel in large quantity in this province, as by this process the country- 

made pig can be used us tlie chief material for the furnace charge and 

the steel can be made systematically and certainly with a composition 
lying between very narrow limits. The Barakar works attempted the 
manufacture of steel l)y this process in 1904 putting down a plant capable 
of i)rodncing 20,000 tons per annum, but after the loss of more than 

£ 00 , 000 , the experiment was Btojjpod. There appears in this case to 

have been initial difficulties especially in getting suitable foremen from 
Europe for the work, but the General Manager of the work' sexplains the 
failure of the experiment as largely due to its not receiving the expected 
support from the Government, lie says:— 

“ In 1901 OUT Home Board opened negoliatione with the India Office with pro¬ 
posals to put down a steel plant to make 20,000 tons ]>er annum of basic steel 

provided that quality of steel would be aooeptod and support be given by (Govern¬ 
ment in the disposal of the product of the plant. It was expected that the bulk 

of the work which would be turned out at the steel works would bo rails, that 

being the largest requirement of the Government of India, but the advisers of the 
India Office were opposed to large sootiou rails being acoeptod if made of basic steel, 
and we were th'refore liraitod to raetro-gaugo rails and under. Subject to the steel 
produced being of suitable quality, Government promised substantial support to the 
underiaking and encouraged the Company to put down the plant. A subsily of 
£1,500 was paid to us, but a rebate of Ils. 3 per ton bad to be given to Govern¬ 
ment on all stoel purchased up to the equivalout of the subsidy. 

“A plant to make 20,000 tons per annum was accordingly laid down, and opera¬ 
tions were oommouoed at the end of 1904. An excellent quality of steel was made 
of which early samples were sent to Sibpur and Jamalpur workshops (East Indian 
Railway) to be tested, and in each case was most favourably reported upon. But 
although our steel was made to the best home specifications and was actually passed 
and accepted on a par with such, tiie support given to us by Goveri ment was so 
meagre that to find an outlet for our production we wore compelled to go into a 
lino of work, t’ls., misoellaneons small morobant sections, which was unsuitable for 
many reasons and at onoe brought us inti) competition with foreign ‘dumped’ steel. 
During the period that the mills were runuiug, 136 different seotious in all were 
rolled. 

“We had expootel that, looking to the large quantity of rails aonually imported 
into India, we could safely reckon on getting orders for the major part of the out¬ 
put of the steel works in the shape of rails of suitable sections to allow of the 
mills being kept on one section for a reasonable length of time. We did not get a 
single order for rails during the whole time the steel works were wor king ! Instead 
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WO received orders from Qovernmont for about 600 tons of stoel in all, from firct to 
last, and to roll off the orders neorly 70 chorges of rolls had to be made, and our 
cost of executing such orders was out of all proportion to their value.” 

Tlic great advantage to the country whicli would result from the 
proper development of steel production caimot bo too strongly emphasised. 
At pi’osent the engineering firms of the province import practieally all 
their raw material, certainly all their wrouglit-iron and steel, and tliiis 
the country pays shipping tariff on all its iron and stool work, whether 

it is executed by local firms or not. Tlie cstahlislmiont of the manufae- 

tiire of steel on a proper footing would of course prevent all tliis. Idle 
whole of flic iron and steel work rcrpiired hy the province miglit come 
from iron ore found in the province itself and uvailahh; at a much cheuper 
rate than in Europe. It could be conviTled into pig-iron in local blast 
furna(‘(‘s, and suhseqiiently into st(;el in local sleel furnaces, giving a large 
additional field for laliour, and saving for tin; country all the money 
now lost on shipping tarill. In fact, llie production of steel from' country 
pig appiMirs to he ihe advance which is now required in thi.^ local industiy 

above all others. This would give a satishictory basis to ilui iiidustTy, 

and the different branches could then devel<»p with a much greutcT feeling 
C)f security. 




Al’PENBIX. 


Soimci S FJIOM WH’.OU INF«tliMATH)N HAs HKKN OHTAINKD. 

1.—Personal investigatious iu and near Otilculln and Howrah, including visits 
to the works of Measrs. Bum Co., I-rfl., Messrs. .Tcssoj> t'i: Co., Ijd.. 
Messrs MaHin & Co., Messrs. J. H. King iSc Co., and live Govein- 
nieiit factories at Cossipore and Isliaporc. 

TI.—'J’oiir in the provinoo, inoluding visits to Hooglily, Burdwan, [>arakar. Moagiivr, 
Bhagalpur, Diimka, Sun, Dubrajpur, Iletampur, Murshidabad, rul.via, 
Darjeeling. 

TIT.—lb>])orls of District Oflicors. 

JV—Infonvnition especially communicated by W. Steele, Esq., of Messrs. Burn iV (’e , 
lud., W. MaoFarlane, Esq., General Manager of the Bengal Iron am! Sfe< i 
Co., Ld , and Major Bell, Superintendent, Government (tun and Sin il 
I'jKifory', Cossipore, for which I lender my best thanks. 

V. • The Tioonomic Seetion of the Indian Musonm, Caleuttn, (//) the roll<'clinn.s 
{h) the fib s, which were kindly placed at my disposal by the Sujx'i’ii.tendenl. 
.T. 11. lUirkill, Esq. ; the Arohmologieal (.Tallery, Indian Miisourn. 

VI. Tlic following Vioolcs and pn]»cr.<;: — 

Monograph on Indian Arm.s and Armour by B- M. Baden I’owell, r.i.i 
(No. of the Journal of Indian Art, vol. VI). 

Indian and Oriental Armour by Iviglit JTou’ble Tx»rd Egerton of Taltou. 
The Antiquities of Orissa by Itnjondialal Alitra. 

Bmldba Gaya by liajendialnl Alitra. 

The St upa of Barbut by A. Cuiiniugluim. 

,'J'ree and Serpent AVorship Toy J. Eergusson. 

The Cave Tejuplcs of India by Fergusson aud Burge.^.s. 

'I'he Alusnud of Almshidabad by P. (’. Aliijumdar. 

ATnrrny’s Hand-book to India, Burma aud Ceylon. 

Wilson’s 'I'runslation of the Pig Veda. 

The Brhat Sanhila, translated Ivy TCtvni. Journal Itoyal Asiatic So. iet\, 
N. S. YI, p. HJ, ft srfj. 

The History', Antiquities, Tojtography aud Stafisties of East uu India. 

compiled from Survey Keports by I)r. Francis Buoliauan, I>'07-18Jo 
Tviltoe. Jonrnul Asiatic Sooit ty of Bengal, vol. VIII, p. l-li. 

Babinglon. Ditto ditto, vol. Xll, ]>. 104 

Welby Jaek.Hon. Ditto ditto, vol. XIV, p. Tol. 

j:>r. Oldliam. Ditto ditto, vol. XXITJ, ]i 27!». 

Beport by Dr. (Jldlvam in “Seloctious from the Itccords of tlio Beiig.al 
Govoriiment,” vol. VIII, lSo-‘3, 

Keport by Dr. J. Shortt in “ Solections from iho Records of the Beug d 
Govorumonl,” vol. XXIII, p. 184. 

Geology of Darjc'ding District by F. R. Mallet (Memoirs Geologi<-al 
Survey' of Tudia, vol. XI, 1874). 

Tlie Raijarh aud Ilinjir Coal Field by V, Ball (Records of the Geolngical 
Survey of India, vol. AHTI, 18/5), 

Geology of the llajnmlial Hills by V. Ball (Mom. O. S. I., vol. XIH. 
pt. 2, p. 87, 1877). 

Dr. Oldham. Mom. G. S. I., vol. I, 1855). 

A Manual of tlio Geology of ludia, vol. III, Economic Geology by 
V. Pmll. 
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Chota Nagpur by F. B. Bradloy-Birt. 

Ethuology of India by 1’.. O- Latham. 

]liBtory of India by llon’blo Mountatuart Elphinstone. 

Manu’b Code, trani-latod by Sir \V. Jones. 

Indian Agrioulturo by 11. Wallaoo. 

Tbo Farm Manual by A. 0. Williams and I). J. Meagher. 

Census of Bengal, 1901. 

Reports on Trade carried by Rail and River in Bengal. 

Annual Sfatemonts of the Tr.'do and Navigation of British India. 

Various I’urliamentary Bailors (United Kingdom). 

Bublic Works Bopnrtmont Code from 1883 up to date. 

Finnnolal Review of Uperationa of Ordnance Factories in India, 1905-0G. 
East Indian Iluilway Time-Table, February 1907. 



EXPLANATION OF PLATES. 


Pi.ATK I.—Ancient weapons copied from sculptures at Udayagiri, Barlmt, Buddlia 
Gaya and Araaravati. 

Fig. 1.—Sword in shoatb, worn by door-keeper from the Rani Nur Rock Cut 
Temple, ITdoyagiri Ilil], Orissa. Original sculpture in Arehioologieul 
Oiillei’y, Indian Museum, Ouloutta. Drawing in “Antiquities of 
Orissa ” by R. L. Mitra. Plate XXIV, Fig. 94. 

Fig. 2 .—Sword in hand of a warrior from frieze in Rani Nur Rock Cut Temple. 

Cast in Arcbaiological Gallery, Indian Museum, Calcutta. Photo- 
gnph in “Cave Tomides of India” by Forgusson and Burgess. 
I’late 1. 

Fig. 3.—Sword from same fii<?ze as Fig. 2. 

Fig. 4.—Sword in sheath worn by warrior. From Barlmt, Cast in ArcheBologioal 
Giillery, Indian Museum, Calcutta. Photograph in “ Stupa of 
Barhut” by Cunnirighara. Plate XXXII, Fig. 1 . 

Fig. 0.—Sword in bund of Bhairava from Buddlia Gaya. Drawing in “ Buddha 
Gaya ” ly R. L. Mitra. Plato XXVI, Fig. 2. 

Fig. 6.—Sword in hand of Savita from Buddha Gaya. Drawing in “Buddlia 
Gaya.” Plate XXXI, Fig. 1. ’’ 

Fig. 7.—Sword from baud of a Goddess at Buddha Gaya. Op eit. Plate XXXI, 

Fig. a. 

Fig. 8.—From same statue as Fig. 7, 

Fig. 9.—Sword in band of Bhairava from Buddha Gaya. Op ctt. Plato XXXI, 
Fig 4. 

Fig. 10.—Sword in hand of Vngi.svari Devi from the temple of Vagisvari Devi, 
Buddha Gaya. Op cif , Plate XXXII, Fig. 2. 

Fig. 11Shii'lJ from same frieze ns Fig. 2. 

Fig. 12.—From same statue as Fig. 5. 

Fig. la,—Di.seus f.om same statue as Fig. 5. 

Fig. 14.—Battle Axo. In statue of Maya Devi from Buddha Gaya now in Indian 
Museum, Cnleutta. Op cit. Pluto XXIX. 

Fig. lo.—From same statue as Figs. 7 and 8. Jhittle Axe. 

Fig, JO.—Bow taken from sculpture on a pillar at Buddha Gaya, Cist of [lillur in 
Areluoologieal Gallery, Imlian Museum, Calcutta. I’hotogrnph in 
“ Buddha Gaya.” Plate L. 

Figs, la to Pa.—All from sculptures in the Groat, Outer R til of Amr.avati Tope, 
and illustrated in “ Tree and Serpent Worship ” by J. Fergusson. 

Fig. la.—Spear. Op oil, I’late lAX. Photograpli. 

Fig- 2a.—Sword. Op oil. Plate LX. Photograph 

Fig. 3a. —Sword or dagger. Op cif. Plato LXI. Photograph. 

Fig. 4a.—Bow. Op cit. Plato LXT. Photograph. 

Fig. cit. I’lato LXI. Photogruph. 

Fig 6a.- Sword or dagger. Op cit. Plate LXVI. Lithograjih, 

Fig. 7a.— Spear. Opcil. PlaleLXVI. Lithograjih. 

Fig. 8a.— Javelin. Op cil. Plato LXVI. Lithograjih. 

Fig. 9a.—Shield. Op ci\ 1’late LXIX Lithograjih. 

pLATK II.—Ancient weapons from sculptures at Bhuvaiiesvnra (copied from Anti¬ 
quities of Oribsii by Rajendralal Mitra. Plates XXIX, XXI11 and 


Fig. 1.—Lancet-headed dagger from Bhuvnnesvura. Op ctt. I'late XXIX, 
Fig. 184. 

Fig. 2.—Dao or bill-hook from Bhuvanosvara. Op cit. Plato XXIX, Fig 200. 



IV 


Pig, 3 ,_Straight sword in scabbard, common in Bhuvanosvara. Op cU. PI do 

XXIX, Fiir. 183. 

Pig, 4 ._Double-bladed sword from Bhuvanesvara. Op cit. Plate XXIX, 

Fig. 178. 

Pig. 5 .—Doublo-bladod sword from Bhuvanesvara. Op cit. Plato XX LX, 

Fig. 179. 

Pig. (•,.—Broad straight sword (broken) from Bhuvanesvara. Op cit. Piute 

XXIX, Fig. 180. 

Pig. 7 .—Jagged sword, straight-blado and handle from Bhuvanesvara. Op dt. 
Plato XXIX, Fig. 181. 

Pig. 8.—Straight sword, lancot-hood, from Bhuvanesvara. Op cit. Plate XXIX, 
Fig. 182. 

Fig. 9.—Nepalese knife or kukri from Bhuvanesvara. Op cic. Plate XXIX, 

Fig. 180. 

Fig. 10.—Deor-head handled dagger from Bhuvanesvara. Op cit. Plate XXIX. 

Fig. 185. 

Fig. 11.—(lanesa’s battle-axe from Bhuvanesvara. Op cit. Plate XXIX, Fig, 1,S7. 
Fig. 12.—Dattlo-nxe broad blade from Bhuvanesvara. Op cit. Plate XXIX. 

Fig. 188. 

Fig. 13.—Curved hladed battle-axe from Bhuvanesvara. ftp cit. Plate X.XI.X 

Fig. 180. 

Fig. i4.—Biscus from Bhuvane.svara. Op ci'. 1‘late XXTX, Fig. 199. 

Fig. 10.—Short club from B'huvanesvara. Op ci>.. Plate XXTX, Fig. 2()1. 

Fig. 10.—Long club from Bhuvane.svara. Op cit. Plato XXIX, Fig. 202. 

Fig. 17.—Triangular dagger from Bhuvanosvai’ii. Oj) ci'. J'l'ito XX fX, Fig. ‘./OO 
Fi}j. 18,—Bow from Bhuvanesvara. Op cit. i*late XXIX, Fig. 203. 

Fig. 10. — Warrior clad in coat of mail and helmet from Amravafi. Op dt. 
Plato XXIIl, Fig. 01, 

Fig. 20.—Club from Bhuvanesvara. Op cit. I’late XXlX, ]:'’ig. 20(>. 

Fig. 21.—Short javelin from Bhuvanesvara. Op dt. l*lafe .XXIX, Fig. 2oC 
Fig. 22.—Copied from I’late XX, No. (15e. Cast of .same in Archm )l,jgi( al 
Galiery, Indian Museum, Calcutta. Short sword or dagger. 

Fig. 23.—Ooi>ieti from I’latc XX, No. (j-’ib. Cast of same in Arelue tlogieal 
tJallery, Indian Museum, Caloutta, deseribed by li. L. Mifra as a 
Kliaiidii or broad Iiidiaii sacrificial sword. 

Plaik 111 — 

Fig. 1.—I’agoant shield from Ivanarak, coi)ie'l from Auti<iiiities of Ori.^sii Plat* 

XXX, Fig. 218. 

Fig. 2.—Two 8].><*ara in the armoury of the I’alaco of Murshidabad— 

(a) Peshro bullum, a famous spear supji »8od to have been made before 
the Christian era, and taken by the Muliammadaus on 
et.aiqnering the country. 

(i ) Spear p! obnbly made A. I). 1700—17oU, ornamented with tiosigrj 
in low relief of clej>haut, tiger and leopard. 

fi.Aii: IV— 

Fig. 1.—- 'rhe Ihu hawali Tope,” an old gun I.yiug ai Murshidubad and supposed 
t«> have been made A. D. 1200—1400. 

Fig. 2.—“ Tlie Jahnn Kosha,” an old gun lying at Murshidabad and made in 
1(!3 1 A. 1). 

I’l.Aii V. —Ancient weapons from the armouries of the i’alaeo.s of Mur.sliidabad and 
Burdwaii— 

big. 1. - Peta, a s]ii*ar used in Muhammadan testiv.d j.nMe',ssions (Mursliidabad 
Pulaec). 

Fig. 2.—Saaug, a kind of spear (Mnifiliidabad l’ala(*e). 

Fig. 3 — An old gun made at Kam irjtar.i near Burdwau and used in a battle 
ag.iinst lhti.Fuglish ’U 1701 (Burdwau Palace). 
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Fig, 4.—Sword made at Bhagalpiir (Murshidabad Palace). 

Fig. 5.—Tega Bm-dwani, an executioner’s sword made at Burdwan (Murshidabad 
Palace). 

Figs. 0, 7, S, !>, 11, 12 and 13.—Spears in the armoury at Murshidabad. 

Fig. 10.—A spear known ns hichlm (Burdwan I’alaoe). 

1‘i.AX'K VI.—Iron smelting by the Native process near Dumka in tho Sonthal 
Parganas— 

Fig. 1.—I’hotograph of the furnace in blast showing method of working tho 
bellows, etc. 

Fig. 2.—Diagrammatic bird’s-oyo view of the furnace. 

Pi.ATI: VII— 

Fig. 1. —Blacksmith’s shcp at Monghyr, showing simplest form of hearth and 
bellows. The blacksmith is a typical Lohar. 

Fig. 2.—Blacksmith’s shop at Dubrnjpur, distriqt Birbhnm, showing more elaborate 
hearth. 

l’i..vTM VIII.—Gun-making in Monghyr— 

Fig. 1.—Boring a barrel. 

Fig. 2.—Show'iiig various stages in the making of a gun— 

(rt) Tho hammored-out-strips used for making a barrel with tho airaplo- 
twdst marking. 

(ft) A bundle of alternate iron and steel strips to ho hammered out into 
a strip. 

(f) Twisted strips for making damasoeued barrels. 

(d) An assortment of borers and handle. 

Plate IX— 

Fig. 1.—A cutler’s shop at Burdwan, showing grinding-wheel and method of 
driving this. The cutler is a typical Kamar. 

Fig. 2.—Tho tools used in shoot-motal work, for making a ijhara — 

(1) A comj'leted yhara. 

(2) Iron club fixed iu ground used as a rest for tiglitening rivets. 

(M) Curved anvil for hamiuoring sheet into shape. 

( I) A tomploted (jharu in vertical section to .show structure of neck. 

(5) and (0) AVooden mallots for haiumoriug sheet into shajte. 

(7) and (8) Iron hammers. 

(0) Iron haiTunor.s for work imide the (jhavd. 

(10) I’incers or pliers. 

(11) Chi&el-pointod compass for describing circles on tho rj/iara. 

(12) and (13) Small iron clubs hold in the hand for hammering dowm a 

rivet from tho inside of the (jhara. 

I’l.ATt: X.—Agricultural implemouts, oommouly made by tho village blacksmith- 
big. 1.—Iron lip for plough share—irsual type. 

Fig. 2.— Ditto seen from edge. 

Fig. 3.— Ditto another type. 

Fig. 4.—Iron hooks for yoke of bullock-cart. 

Fig. 5.— Hub of bullock-cart wheel, showing parts made of iron (shaded). 

Figs. 6 and 7.—Kodalis. 

Fig. 8.—Pick-a.KO with two j)oint8, gainh. 

Fig. t).—Ono-pointed ]:)iok, kanka. 

Figs, lo, 11, 12 and 13.—Various forms of kachia, sickle-shaped implement with 
teeth. 

Figs. 14 and 15.— Hcmaa, sickle-shaped iiiiplomeut without teeth. 

Fig. IG .—(Jaraserj an implement for chopping straw. 

Figs. 17 (c) and 17 (ft).—An axe which can be used in two ways —kurdti or fanga. 
Fig. 18.—Tho ordinary axe, kurali or ianga. 
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Fig. 19.—An impl^enl for cutting gra^B, kurpa. 

Fig. 20.rr-*A form of kurpa for weeding. 

Fig. 21. —NironeOf a weeding tool. 

Figs. 22, 23, 24, 26, 26, 27, 28, 29 and 30.—Various forms of the bill-hook 
or d&o. 

PnATn XI.—Cooking utensils, commonly made by the village blaokamith— 

Figs. 1, 2 and'3.— Different forms of portable fire-grate or ungati. 

Fig. 4.-‘~Portable oven, tea'll. 

Fig. 6.— 7'au>a, for baking bread. 

Fig. 6.—Large spoon, kulchhul^ used for cooking rioo. 

Fig. 7 . —Stirrer used in cooking, khanti. 

Fig. 8.— Jhdujh&rdy perforated spoon for lifting sweetmeats from the frying-pan. 
Figs. 9 and 10.^—Knives for cutting goats’ flesh, etc., chhuri. 

Fig. 11.— Implement for cutting vegetables and fish, hanihi. 

Fig. 12.— Ditto ornamental, with ooooanut scraper, kuruni. 

Figs. 13 and 14.— Dtles, vessels for taking water from the well. 

Fig. 15.— Ohara or gagra^ water-pltohor of sheet-iron. 

Platk Xll.—Weapons and miaoellanoous articles prepared by the blacksmith— 

Figs. 1, 2 and 3.—Betelnut cutter, jdntx. 

Fig. 4.— Kajrowta, small spoon with lid, for preparing and keeping black ointment 
for eyes of children. 

Fig. 6.—Bird-cage, pityra. 

Fig. 6.—Bat-trap. 

Fig. 7 . —-An ingenious padlock, tdld. 

Fig. 8.— Jhugra, a bundle of hooks, used to rooover water-vessels which have 
dropped into w'ells. 

Figs. 9 and 10.— Kukris —Fig. 9, especially large and ornamented. 

Fig. 11.— Katari, a weapon made in Darjeeling. 

Fig. 12 —The Lepohha knife or ban. 

Figs. 13 and 14.—Battle-axes. 

Fig. 15.—Sacrificial knife (very large), khanra. 

Figs. 16, 17 and 18.—Arrows. 

Fig. 19.—A three-pronged arrow used for catching gariyal. 

Fig. 20.—Club-headed arrow for hitting birds. 

Fig. 21.—Arrow for oatohing fish. 

Fig. 22.—Circular shield of hammered steel, Sonthdl, copied from The Journal of 
Indian Art. Vol. VI, Plate 84, Fig. 11. 

Platb Xlll—Ornamental designs exeouted on steel weapons by Bengal blacksmiths — 

Fig. 1.—Ornamentation on the large kukri, shown in Plate XII, Fig. 9 (chased). 
Figs. 2, 3 and d. — Bras-j inlaid do.signs on a small kukri made by a Darjeeling 
kdmi. 

Fig. 6.— Chased ornamentation on a sacrificial axe. 

Figs. 7 and 8.—Designs on old sacrificial knives kept in temples on the estate of 
the Raja of Iletaropur. 

Fig. 9.—Ornamentation on a sacrificial knife recently made by a blacksmith in 
Dubrajpur, district Biibhum. 


B. S. Press—8-7.1907—27164—600-K. J. 11. 



PLATE. I 


WEAPONS OF ANCIENT BENGAL 


ABOUT.150,BC 




H (' 1 MHi <1 (10 
















PLATE II 




N'-'. 4y7I*;. UtiilMr-K mv/ 0«'vt . >it>ng»l—.1*411 iiW—itiv 


i <1.. CiU< ijLUi 











i 





■ •I. - I 












■lAHAW Krj!'.Iij\, in;S7 A II 


































■' »r*' 

y/w 'I ‘ ^ 

1 i: r . 

'A 

A #23ii 









PJ^ATK. Vll^ *■ 







rfw 

»?>. '■ 


GUN MAKING IN MONUKYH 












Sur>r«^ of India IhHueaCalnu'ttft.Fnbrauirj.iitOt^ 


I^oto^avur* 

































PLATE XU 


WEAPONS AN]) MISCELLANEOUS ARTICLES 
A Natiu'ttl SiKt‘ 































PLATE. Xm 



NiiUvrul Sr/.e 










